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(54) LIQUID EJECTOR AND EJECTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent degradation of image quality due to uneven density or a white streak. 
SOLUTION; A pair of heating resistors 102a and 102b arranged side by side in the substantially same direction as the 
traveling direction of a recording sheet are fed with power of different magnitude or fed with power while shifting the 
timing. Ejecting direction of an ink liquid drop i is substantially aligned with the traveling direction of a recording sheet 
by varying power supply periodically. Since ejecting direction can be varied periodically, ink drops adjacent in the 
traveling direction of the recording sheet at the shooting point of the ink drop i on the recording sheet compensate the 
boundaries each other thus preventing a white streak in the direction substantially perpendicular to the traveling 
direction of the recording sheet or uneven density of color. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A regurgitation means to have a gassing means to generate air bubbles in the above-mentioned liquid held in the 
above-mentioned liquid room by it being arranged at the liquid room in which a liquid is held, and the two above- 
mentioned liquid rooms or more, and energy being supplied, and a discharge opening for making the above-mentioned 
liquid breathe out with generating of the above-mentioned air bubbles by the above-mentioned gassing means, 
The above-mentioned discharge opening and a transit means to make it run the recorded object aranged in the 
location which counters in the predetermined direction, 

It has the discharge direction control means to which the discharge direction of the above-mentioned liquid which the 
above-mentioned energy which shifts supply or timing for the different above-mentioned energy, supplies the above- 
mentioned energy, and is supplied to the two or more above-mentioned gassing means is periodically changed to the 
two or more above-mentioned gassing means, and is breathed out firom the above-mentioned discharge opening is 
changed periodically, 

The two or more above-mentioned gassing means are installed by the direction and almost same direction the above- 
mentioned recorded object runs, 

The above-mentioned discharge direction control means is liquid regurgitation equipment which carries out the 
regurgitation to the direction where it is shifting supply or timing for the different above-mentioned energy for the two or 
more above-mentioned gassing means, and supplying the above-mentioned energy to them, and the above-mentioned 
recorded object runs the above-mentioned liquid, and an almost same direction from the above-mentioned discharge 
opening. 
[Claim 2] 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 1 with which the above- 
mentioned discharge opening is prepared in the shape of abbreviation Rhine together with [ two or more ] the 
abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 
[Claim 3] 

A regurgitation means to have a gassing means to generate air bubbles in the above-mentioned liquid held in the 
above-mentioned liquid room by it being arranged at the liquid room in which a liquid is held, and the two above- 
mentioned liquid rooms or more, and energy being supplied, and a discharge opening for making the above-mentioned 
liquid breathe out with generating of the above-mentioned air bubbles by the above-mentioned gassing means, 
The above-mentioned discharge opening and a transit means to make it run the recorded object arranged in the 
location which counters in the predetemiined direction, 

It has the discharge direction control means which controls the discharge direction of the above-mentioned liquid 
breathed out from the above-mentioned discharge opening by shifting supply or timing for the different above- 
mentioned energy for the two or more above-mentioned gassing means, and supplying the above-mentioned energy to 
them, 

The two or more above-mentioned gassing means are installed by the direction and almost same direction the above- 
mentioned recorded object runs, 

The above-mentioned discharge direction control means is liquid regurgitation equipment which controls the above- 
mentioned discharge direction so that an impact location in case the above-mentioned liquid breathed out from the 
above-mentioned discharge opening reaches the target laps with the above-mentioned recorded object it is running 
once [at least] or more. 
[Claim 4] 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 3 with which the above- 
mentioned discharge opening is prepared in the shape of abbreviation Rhine together with [ two or more ] the 
abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 
[Claim 5] 

A transit means to make it run a recorded object in the predetermined direction, 

A gassing means to generate air bubbles in the above-mentioned liquid held in the above-mentioned liquid room by it 
being installed in the liquid room in which a liquid is held, and the above-mentioned liquid room side by side by the 
direction and two almost same directions or more the above-mentioned recorded object runs, and energy being 
supplied, The regurgitation means which counters with the above-mentioned recorded object, has a discharge opening 
for making the above-mentioned liquid breathe out with generating of the above-mentioned air bubbles by the above- 
mentioned gassing means, and carries out the regurgitation of the above-mentioned liquid according to input data to 
the above-mentioned recorded object, 

The 1st discharge direction control means to which the discharge direction of the above-mentioned liquid breathed out 
from the above-mentioned discharge opening is periodically changed by changing periodically the above-mentioned 



energy which shifts supply or timing for the different above-nnentioned energy for the two or more above-mentioned 
gassing means, supplies the above-mentioned energy to them, and is supplied to them at the two or more above- 
mentioned gassing means, 

The 2nd discharge direction control means which makes it make it an impact location in case the above-mentioned 
liquid breathed out from the above-mentioned discharge opening reaches the target lap with the above-mentioned 
recorded object it is running once [ at least ] or more by shifting supply or timing for the different above-mentioned 
energy for the two or more above-mentioned gassing means, and supplying the above-mentioned energy to them, 
Liquid regurgitation equipment equipped with the means for switching which switches the discharge direction control 
means of the above 1st, and the discharge direction control means of the above 2nd according to the above-mentioned 
input data. 
[Claim 6] 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 5 with which the above- 
mentioned discharge opening is prepared in the shape of abbreviation Rhine together with [ two or more ] the 
abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 
[Claim 7] 

In the regurgitation approach of the liquid made to breathe out toward the recorded object counters the above- 
mentioned liquid with the above-mentioned discharge opening from the discharge opening for making the above- 
mentioned liquid breathe out with generating of these air bubbles by generating air bubbles in the liquid held in the 
above-mentioned liquid room by supplying energy to the gassing means arranged at the liquid room, and it runs in the 
predetermined direction. 

The direction and almost same direction the above-mentioned recorded object runs from the above-mentioned 
discharge opening are made to breathe out the above-mentioned liquid by shifting supply or timing for different energy 
for the two or more above-mentioned gassing means installed by the almost same direction to the direction the above- 
mentioned recorded object runs, and supplying energy to them. 

The regurgitation approach of the liquid characterized by changing periodically the discharge direction of the above- 
mentioned liquid breathed out from the above-mentioned discharge opening by changing periodically the above- 
mentioned energy supplied to the two or more above-mentioned gassing means. 
[Claim 8] 

The regurgitation approach of the liquid according to claim 7 characterized by making the above-mentioned liquid 
breathe out from the above-mentioned discharge opening prepared in the shape of abbreviation Rhine together with 
[ two or more ] the abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 
[Claim 9] 

In the regurgitation approach of the liquid made to breathe out toward the recorded object counters the above- 
mentioned liquid with the above-mentioned discharge opening from the discharge opening for making the above- 
mentioned liquid breathe out with generating of these air bubbles by generating air bubbles in the liquid held in the 
above-mentioned liquid room by supplying energy to the gassing means arranged at the liquid room, and it runs in the 
predetermined direction, 

By shifting supply or timing for different energy for the two or more above-mentioned gassing means installed by the 
almost same direction to the direction the above-mentioned recorded object runs, and supplying energy to them The 
regurgitation approach of the liquid characterized by making the direction the above-mentioned recorded object runs 
from the above-mentioned discharge opening, and an almost same direction breathe out the above-mentioned liquid 
so that an impact location in case the above-mentioned liquid breathed out from the above-mentioned discharge 
opening reaches the target may lap with the above-mentioned recorded object it is running once [ at least ] or more. 
[Claim 10] 

The regurgitation approach of the liquid according to claim 9 characterized by making the above-mentioned liquid 
breathe out from the above-mentioned discharge opening prepared in the shape of abbreviation Rhine together with 
[ two or more ] the abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 
[Claim 11] 

In the regurgitation approach of the liquid which makes breathe out according to the data inputted toward the above- 
mentioned recorded object counters the above-mentioned liquid with the above-mentioned discharge opening from the 
discharge opening for making the above-mentioned liquid breathe out with generating of these air bubbles by 
generating air bubbles in the above-mentioned liquid held in the above-mentioned liquid room by supplying energy to 
the gassing means an-anged at the liquid room, and it runs in the predetermined direction. 
The direction where the above-mentioned recorded object runs the above-mentioned liquid from the above-mentioned 
discharge opening by shifting supply or timing for different energy for the two or more above-mentioned gassing means 
installed by the almost same direction to the direction the above-mentioned recorded object runs, and supplying energy 



to them, and the 1st process which an almost same direction is made to breathe out, 
The 2nd process to which the discharge direction of the above-mentioned liquid breathed out from the above- 
mentioned discharge opening is periodically changed by changing periodically the above-mentioned energy supplied to 
the two or more above-mentioned gassing means, 

The 3rd process which makes the above-mentioned liquid breathe out from the above-mentioned discharge opening so 

that an impact location in case the above-mentioned liquid breathed out firom the above-mentioned discharge opening 

reaches the target may lap with the above-mentioned recorded object it is running once [ at least ] or more by 

controlling the above-mentioned energy supplied to the two or more above-mentioned gassing means, 

The regurgitation approach of the liquid characterized by having the 2nd process of the above, and the 4th process 

which switches the 3rd process of the above according to the above-mentioned input data. 

[Claim 12] 

The regurgitation approach of the liquid according to claim 1 1 characterized by making the above-mentioned liquid 
breathe out from the above-mentioned discharge opening prepared in the shape of abbreviation Rhine together with 
[ two or more ] the abbreviation rectangular cross direction to the direction the above-mentioned recorded object runs. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the regurgitation approach of the liquid regurgitation equipment which makes a liquid breathe 
out from a recorded object and the discharge opening which counters, and a liquid because the air bubbles generated 
with the gassing means within the liquid press a liquid. 
[0002] 

[Description of the Prior Art] 

It considers as the equipment which carries out the regurgitation of the liquid, and to the detail paper used as an object, 
ink is made to breathe out from a head chip and there is printer equipment which records an image and an alphabetic 
character. There is an Inkjet method in printer equipment, and the printer equipment using this Inkjet method has the 
advantage that a low running cost, the miniaturization of equipment, and colorization of a printing image are easy in it. 
[0003] 

With the printer equipment using an ink jet method, the ink of two or more colors is supplied to the liquid ink room of a 
head chip etc., for example like yellow, MAZENDA, cyanogen, and Black from the ink cartridge with which it filled up, 
respectively. And heat the ink supplied to the liquid ink room etc. by the exoergic resistor arranged in the liquid ink 
interior of a room, the ink on an exoergic resistor is made to generate air bubbles with this printer equipment, and an 
image and an alphabetic character are printed to the recording paper which is breathed out from the minute ink 
discharge opening by which ink was prepared in the head chip by energy in case these air bubbles break and 
disappear, and serves as an object. 
[0004] 

When the ink head section which the ink head section was equipped with the ink cartridge, and was equipped with the 
ink cartridge moves in the cross direction of the recording paper, i.e., the transit direction of the recording paper, and 
the direction which carries out an abbreviation rectangular cross, the printer equipment of the serial mold which makes 
the ink of a predetermined color reach the recording paper is in the printer equipment of an ink jet method. Moreover, 
there is printer equipment of the Rhine mold with which the almost same range as the form width of face of the 
recording paper was made into the regurgitation range of ink, namely, the ink discharge opening which carries out the 
regurgitation of the ink to the shape of Rhine was prepared. 
[0005] 

It is made to reach the target and the printer equipment of a serial mold is printed by the regurgitation [ ink ) and 
repeating this, while the ink head section moves to the recording paper which was made to suspend transit of the 
recording paper and has stopped, when the ink head section moves in the transit direction of the recording paper, and 
the direction which cam'es out an abbreviation rectangular cross. On the other hand, the printer equipment of the Rhine 
mold is being fixed to few extent which can be moved slightly for the ink head section to avoid immobilization or a 
printing village, and the ink head section prints ink by the regurgitation and making it reach the target in the shape of 
Rhine on the recording paper it is running continuously. 



[0006] 

For this reason, since this Rhine type of printer equipment does not move the ir\k head section unlil^e a serial mold, it 
becomes possible ( performing high-speed printing compared with the printer equipment of a serial mold ]. Moreover, 
since the printer equipment of the Rhine mold does not need to move the ink head section, it can enlarge each ink 
cartridge and can increase the ink capacity of an ink cartridge. Since it is not what the ink head section moves, 
simplification of a configuration can be attained, and he is trying to prepare the ink head section in each ink cartridge in 
one with such printer equipment of the Rhine mold (patent reference 1 reference). 
[0007] 

[Patent reference 1] 

JP,2001-301199.A 

[0008] 

[Problem(s) to be Solved by the Invention] 

By the way, print qualities, such as an image and an alphabetic character, will be influenced by the precision of the 
timing to which ink reaches the recording paper it is running with the printer equipment of the Rhine mold mentioned 
above. When [ concrete for example, ] the travel speed of the recording paper is quick, an image, an alphabetic 
character, etc. which were recorded will be extended in the transit direction of the recording paper, and will be printed, 
and when the travel speed of the recording paper is slow, the problem that an image, an alphabetic character, etc. 
which were recorded are shrunken in the transit direction of the recording paper, and are printed arises. 
[0009] 

In order to solve such a problem, with the printer equipment of the Rhine mold, a servo motor etc. is used for control of 
the motor for for example making it run the detail paper etc., and the timing to which ink reaches the detail paper is 
controlled by making a travel speed regularity so that nonuniformity may not appear in the travel speed of the detail 
paper. 
[0010] 

However, when the above servo motors etc. are used, and small [ to the timing to which ink reaches the recording 
paper ] or there is a several microns error although the elongation and shrinkage of an image etc. are canceled as 
shown in drawing 27 , nonuniformity may arise to the concentration of a color in the transit direction of the recording 
paper shown by the drawing 27 Nakaya mark X. If several small microns control of the travel speed of the recording 
paper by the servo motor is overdue, specifically, the concentration of the color of this part will become deep. On the 
other hand, if several small microns control of the travel speed of the recording paper by the servo motor speeds up, 
the concentration of the color of this part will become thin, and if it speeds up on the level whose control of the travel 
speed of the recording paper is dozens of microns and hundreds of microns further, the part which ink has not reached 
covering the transit direction and the abbreviation rectangular cross direction of the recording paper, and the so-called 
white stripe will arise. And the concentration nonuniformity and the white stripe of the color which occurs in the transit 
direction of such detail paper will appear notably, when performing printing from which the gradation of a color tone 
does not change. In addition, 200 in drawing 27 shows the impact area of ink. 
[0011] 

moreover , in the printing equipment of the Rhine mold , in order to make concentration of printing deep , when make 
the position of the recording paper carry out multiple times impact of the ink as show in drawing 28 and the formation 
precision of the ink discharge opening in the ink head section be [ there be an error for which the travel speed of the 
recording paper speed up or ] bad , the impact location of ink may shift and a permeate lump of the ink to the recording 
paper may become the shape of an ellipse long and slender in the transit direction of the recording paper . In this case, 
there is a possibility that a clearance may be generated between the impact locations of the Ink which adjoins each 
other in the transit direction of the recording paper shown by the drawing 28 Nakaya mark X and the direction which 
carries out an abbreviation rectangular cross, the white stripe which met in the transit direction of the recording paper 
may arise, and image quality may deteriorate. In addition, 201 in drawing 28 shows the impact area of ink. 
[0012] 

Especially, with the printer equipment of a serial mold, in case transit of the recording paper is stopped and it prints, the 
concentration nonuniformity of a color which occurs in the transit direction of the recording paper by performing printing 
which prepared the so-called overiap section which laps the boundary of the last printing part and this printing part in 
the predetermined range is prevented. 
[0013] 

However, with the printer equipment of a serial mold, there is a problem that the time amount conceming printing 
becomes long, or the amount of the ink used for printing increases, by having prepared the overiap section. 
[0014] 

Then, this invention aims at offering the regurgitation approach of the outstanding liquid regurgitation equipment with 



which it is proposed in view of such the conventional actual condition, and time amount conceming printing is canied 

out for a short time» and high definition printing is obtained, and a liquid. 

[0015] 

[Means for Solving the Problem] 

The liquid regurgitation equipment concerning this invention which attains the purpose mentioned above A gassing 
means to generate air bubbles in the liquid held in the liquid room by it being arranged at the liquid room in which a 
liquid is held, and two liquid rooms or more, and energy being supplied. A regurgitation means to have a discharge 
opening for making a liquid breathe out with generating of the account air bubbles by the gassing means. A discharge 
opening and a transit means to make it run the recorded object arranged in the location which counters in the 
predetermined direction. Shift supply or timing for different energy for two or more gassing means, and energy is 
supplied to them. It has the discharge direction control means to which the discharge direction of the liquid which the 
energy supplied to two or more gassing means is changed periodically, and is breathed out from a discharge opening 
is changed periodically. Because two or more gassing means are installed by the direction and almost same direction a 
recorded object runs, shift supply or timing for energy which is different for two or more gassing means of a discharge 
direction control means and supply energy It is characterized by making the direction a recorded object runs, and an 
almost same direction breathe out a liquid from a discharge opening. 
[0016] 

Supply or timing is shifted for energy which is different for two or more gassing means installed by the almost same 
direction with the above liquid regurgitation equipments to the direction a recorded object runs, and energy supplies, 
and he makes it the direction and the almost same direction to which a recorded object runs the discharge direction of 
the liquid breathed out from a discharge opening, and he is trying to change a discharge direction periodically by 
changing the energy supplied periodically. 
[0017] 

Those which adjoin in the transit direction of the recorded object in the liquid which was breathed out from the 
discharge opening and reached the recorded object since the discharge direction changed periodically with the 
direction and the almost same direction a recorded object runs and the liquid was breathed out from the discharge 
opening compensate these boundaries with the liquid regurgitation equipment which this mentioned above mutually, 
the boundary of the liquids which reached the target diffuses, and it can do [ it is not conspicuous and ]. 
[0018] 

A gassing means to generate air bubbles in the liquid held in the liquid room by the liquid regurgitation equipment 
conceming this invention being arranged at the liquid room in which a liquid is held, and two liquid rooms or more, and 
energy being supplied, A regurgitation means to have a discharge opening for making a liquid breathe out with 
generating of the air bubbles by the gassing means, By shifting supply or timing for different energy for a discharge 
opening, a transit means to make it run the recorded object arranged in the location which counters in the 
predetermined direction, and two gassing means or more, and supplying energy to them It has the discharge direction 
control means which controls the discharge direction of the liquid breathed out from a discharge opening. Two or more 
gassing means It is installed by the direction and almost same direction a recorded object runs, and a discharge 
direction control means is characterized by controlling the discharge direction so that an impact location in case the 
liquid breathed out from the discharge opening reaches the target laps with the recorded object it is running once [ at 
least ] or more. 
[0019] 

A discharge direction is made to control by shifting supply or timing for different energy for two or more gassing means 
installed by the almost same direction with the above liquid regurgitation equipments to the direction a recorded object 
runs, and supplying energy to them so that an impact location in case the liquid breathed out from the discharge 
opening reaches the target laps with the recorded object it is running once [ at least ] or more. 
[0020] 

It is not conspicuous and the boundary of the impact location where the liquid which reached the target so that it might 
lap by making the liquid which the recorded object it is running with the liquid regurgitation equipment mentioned above 
was made to breathe out from a discharge opening reach the target in piles once or more diffuses and adjoins 
abbreviation homogeneity from an impact location by this is made. 
[0021] 

A transit means by which the liquid regurgitation equipment concerning this invention makes it run a recorded object in 
the predetermined direction. A gassing means to generate air bubbles in the liquid held in the liquid room by it being 
installed in the liquid room in which a liquid is held, and a liquid room side by side by the direction and two almost same 
directions or more a recorded object runs, and energy being supplied. The regurgitation means which counters with a 
recorded object, has a discharge opening for making a liquid breathe out with generating of the air bubbles by the 
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gassing means, and carries out the regurgitation of the liquid according to input data to a recorded object, The energy 
which shifts supply or timing for different energy for two or more gassing means, supplies energy to them, and is 
supplied to them at two or more gassing means by making it change periodically By shifting supply or timing for 
different energy for the 1st discharge direction control means to which the discharge direction of the above-mentioned, 
liquid breathed out from a discharge opening is changed periodically, and two gassing means or more, and supplying 
energy to them The 2nd discharge direction control means which makes It make it an impact location in case the liquid 
breathed out from the discharge opening reaches the target lap with the recorded object it is running once [ at least J or 
^ more. It is characterized by having the means for switching which switches the 1 st discharge direction conti^ol means 

and the 2nd discharge direction control means according to input data. 
[0022] 

The 1st discharge direction conhrol means to which the discharge direction of the above-mentioned liquid breathed out 
from a discharge opening is periodically changed with the above liquid regurgitation equipments, Because a means for 
switching switches the 2nd discharge direction control means make it make it an impact location in case the liquid 
breathed out from the discharge opening reaches the target lap once [ at least ] or more according to input data to the 
recorded object it is running The 1st discharge direction control means prevents the concentration nonuniformity at the 
time of printing, and when a part with a deep color is in input data, the 2nd discharge direction control means prevents 
the concentration nonuniformity of the part. 
[0023] 

The regurgitation approach of the liquid concerning this invention generates air bubbles in the liquid held in the liquid 
room by supplying energy to the gassing means arranged at the liquid room. A liquid from the discharge opening for 
making a liquid breathe out with generating of these air bubbles It is the regurgitation approach of the liquid made to 
breathe out toward the recorded object counters with a discharge opening and it runs in the predetermined direction. 
By shifting supply or timing for different energy for two or more gassing means installed by the almost same direction to 
the direction a recorded object runs, and supplying energy to them It is characterized by changing periodically the 
discharge direction of the liquid which the direction and almost same direction a recorded object runs from a discharge 
opening are made to breathe out a liquid, and is breathed out from a discharge opening by changing periodically the 
energy supplied to two or more gassing means. 
[0024] 

Supply or timing shifts for energy which is different for two or more gassing means installed by the almost same 
direction by the above regurgitation approaches of a liquid to ttie direction a recorded object runs, energy supplies, and 
as it makes an almost same direction to the direction where a recorded object runs the discharge direction of a liquid 
and a discharge direction changes periodically, a liquid makes breathe out from a discharge opening by changing the 
energy supplied periodically. 
[0025] 

By the regurgitation approach of the liquid mentioned above, by ttiis from a discharge direction changing periodically 
with an almost same direction to the direction a recorded object runs, and a liquid being breathed out from a discharge 
opening The regurgitation of the liquid can be carried out so that those which adjoin in the transit direction of the 
recorded object in the liquid which was breathed out from tiie discharge opening and reached the recorded object may 
compensate these boundaries mutually and the boundary of the liquids which reached the recorded object may stop 
spreading and being conspicuous from a discharge opening. 
[0026] 

The regurgitation approach of the liquid concerning this invention generates air bubbles in the liquid held in the liquid 
room by supplying energy to the gassing means arranged at the liquid room. The above-mentioned liquid from ttie 
discharge opening for making a liquid breaUie out with generating of these air bubbles It is the regurgitation approach 
of the liquid made to breathe out toward the recorded object counters with a discharge opening and it runs in the 
predetermined direction. By shifting supply or timing for different energy for two or more gassing means installed by the 
almost same direction to ttie direction a recorded object runs, and supplying energy to them It is characterized by 
making the direction a recorded object runs from a discharge opening, and an almost same direction breathe out a 
liquid so that an impact location in case the liquid breathed out from ttie discharge opening reaches ttie target may lap 
Witt) the recorded object it is running once [ at least ] or more. 
[0027] 

A liquid makes breathe out from a discharge opening in the condition made a discharge direction control by shifting 
supply or timing for different energy for two or more gassing means installed by the almost same direction by ttie above 
regurgitation approaches of a liquid to the direction a recorded object runs, and supplying energy to them so that an 
impact location in case the liquid breattied out from the discharge opening reaches ttie target laps witti ttie recorded 
object it is running once [ at least ] or more. 



[0028] 

The regurgitation of the liquid can be carried out so that it may stop being conspicuous in the boundary of the impact 
location where the liquid which reached the target so that it might lap diffuses and adjoins abbreviation homogeneity 
from an impact location by this by making the liquid which the recorded object it is running by the regurgitation 
approach of the liquid mentioned above was made to breathe out from a discharge opening reach the target in piles 
once or more. 

[0029] ' . , / 

The regurgitation approach of the liquid concerning this invention generates air bubbles in the liquid held in the liquid \ 
room by supplying energy to the gassing means arranged at the liquid room. A liquid from the discharge opening for 
making a liquid breathe out with generating of these air bubbles It is the regurgitation approach of the liquid made to 
breathe out according to the data inputted toward the recorded object counters with a discharge opening and it runs in 
the predetermined direction. By shifting supply or timing for different energy for the two or more above-mentioned 
gassing means installed by the almost same direction to the direction a recorded object runs, and supplying energy to 
them The direction where the above-mentioned recorded object runs a liquid from a discharge opening, the 1st 
process which an almost same direction is made to breathe out, and the energy supplied to two or more gassing 
means by making it change periodically By controlling the 2nd process to which the discharge direction of the liquid 
breathed out from a discharge opening is changed periodically, and the energy supplied to two or more gassing means 
According to the 3rd process which makes a liquid breathe out from a discharge opening, and input data, it is 
characterized by having the 2nd process and the 4th process which switches the 3rd process so that an impact 
location in case the liquid breathed out firom the discharge opening reaches the target may lap with the recorded object 
it is running once [ at least ] or more. 
[0030] 

The 2nd process to which the discharge direction of the above-mentioned liquid breathed out from a discharge opening 
is periodically changed by the above regurgitation approaches of a liquid, By switching the 3rd process with which 
make it make it an impact location in case the liquid breathed out from the discharge opening reaches the target lap 
once [ at least ] or more at the 4th process according to input data to the recorded object it is running The 
concentration nonuniformity at the time of printing is prevented at the 2nd process, and when a part with a deep color 
is in input data, printing which prevents the concentration nonuniformity of the part at the 3rd process can be performed 
in a recorded object. 
[0031] 

[Embodiment of the Invention] 

Hereafter, the ink jet printer equipment with which this invention was applied is explained with reference to a drawing. 
[0032] 

As shown in drawing 1 , the ink jet printer equipment (it is hereafter described as printer equipment.) 1 with which this 
invention was applied breathes out ink etc. to the recording paper used as an object, and prints an image and an 
alphabetic character. Moreover, this printer equipment 1 is the so-called Rhine type which prepared the ink discharge 
opening according to the print span of the recording paper P of printer equipment. 
[0033] 

This printer equipment 1 is equipped with the ink jet print head cartridge (it is hereafter described as a head cartlidge.) 
2 which carries out the regurgitation of the ink 4, and the body 3 of a printer equipped with this head cartlidge 2. Printer 
equipment 1 has a removable head cartlidge 2 to the body 3 of a printer, and its ink cartridges 1 1 y, 1 1 m, 1 1 c, and 1 1 k 
which serve as an ink source of supply to a head cartlidge 2 are still more neariy removable. Ink cartridge 1 1y of yellow, 
ink cartridge 11m of a Magenta, ink cartridge 11b of cyanogen, and Black's ink cartridge 11k have become usable, and 
it is exchangeable to the removable head cartlidge 2 and the head cartlidge with this printer equipment 1 to the body 3 
of a printer considering the removable ink cartridges 1 1y, 1 1m, 1 1c, and 1 1k as an article of consumption. 
[0034] 

Such printer equipment 1 can feed paper to the recording paper P contained by tray 85a in the body 3 of a printer by 
equipping tray wearing opening in which it was prepared at the front base side of the body 3 of a printer with tray 85a 
which carries out the laminating of the recording paper P, and contains it. If tray wearing opening of the front face of 
the body 3 of a printer is equipped with tray 85a, the recording paper P will be fed to the tooth-back side of the body 3 
of a printer by the feeding-and-discarding paper device 84 from the feed opening 85. As for the recording paper P sent 
to the tooth-back side of the body 3 of a printer, the transit direction is reversed with a reversal roller, and the outward 
trip bottom is sent to a front-face side from the tooth-back side of the body 3 of a printer. The alphabetic character and 
image according to alphabetic data and the image data which were inputted from information processors, such as a 
personal computer, by the time paper was delivered to the recording paper P sent to a front-face side from the tooth- 
back side of the body 3 of a printer firom the delivery opening 86 prepared in the front face of the body 3 of a printer are 



printed. 
(0035] 

As shown in the drawing 1 Nakaya mark A. It is equipped with the head cartlidge 2 which prints on the detail paper P 
from the top-face side of the body 3 of a printer, and it prints by breathing out Jnk 4 to the detail paper P it runs 
according to the feeding-and-discarding paper device 85. Then, the removable head cartlidge 2 and the ink cartridges 
11y, 11m. 11c, and 11k which are detached and attached by this head cartlidge 2 are explained with reference to a 
drawing to the body 2 of a printer which constitutes first the printer equipment 1 mentioned above. 
[0036] 

This head cartlidge 2 particle-izes minutely the ink 4 which is a conductive liquid by for example, the electric thermal- 
conversion type or electric machine transformation, makes ink 4 liquid drop-like voice, and sprays it on recorded lifters, 
such as discharge and the recording paper P. Concretely, a head cartlidge 2 has the cartridge body 31, as shown in 
drawing 2 and drawing 3 , and this cartridge body 31 is equipped with the ink cartridges 1 1y, 1 1m, 1 1c, and 11k which 
are the containers with which it filled up with ink 4. In addition, ink cartridges 1 1y, 1 1m. 1 1c, and 1 1k are also only 
hereafter called ink cartridge 1 1 . 
(0037] 

the dimension of the cross direction of the recording paper P with which the ink cartridge 1 1 removable to a head 
cartlidge 2 has cartridge body 1 la fabricated by carrying out injection molding of the resin ingredients, such as 
polypropylene which has reinforcement and ink-proof nature as shown in drawing 3 , etc., and this cartridge body 11a 
uses a longitudinal direction, and abbreviation ~ it is formed the same dimension and in the shape of ( make ] an 
abbreviation rectangle, and it has the composition which increases the ink capacity stored in the interior to the 
maximum extent. 
(0038] 

To cartridge body 1 1 a which constitutes an ink cartridge 1 1 , concretely The ink hold section 1 2 which holds ink 4, and 
the ink feed zone 13 which supplies ink 4 to the cartridge body 31 of a head cartlidge 2 from the ink hold section 12. 
The external free passage hole 14 which incorporates air in the ink hold section 12 from the exterior, and the air 
installation way 15 which introduces the air incorporated from the external free passage hole 14 in the ink hold section 
12, The reservoir section 16 which stores ink 4 temporarily between the external free passage hole 14 and the air 
installation way 15, The seal 17 which prevents the ink leakage by the exterior from the external free passage hole 14, 
and the stop projected part 18 and the engagement step 19 for stopping an ink cartridge 1 1 on the cartridge body 31, 
The residue detecting element 20 for detecting the residue of the ink 4 in the ink hold section 12 and the engagement 
projected part 21 which has two or more heights 23 for identifying an ink cartridge 1 1 are formed. 
(0039] 

The ink hold section 12 forms the space for holding ink 4 with an airtight high ingredient, the dimension of a direction 
and abbreviation which carry out an abbreviation rectangular cross to the cross direction of the recording paper P 
which the ink hold section 12 is formed in an abbreviation rectangle, and the dimension of a longitudinal direction uses, 
i.e., the transit direction of the recording paper P, - it is formed so that it may become the same dimension. 
(0040] 

The ink feed zone 13 is formed in the bottom abbreviation center section of the ink hold section 12. This ink feed zone 
13 is the ink hold section 12 and the nozzle of an abbreviation projecting shape which was open for free passage, and 
connects the cartridge body 31 of a head cartlidge 2 with cartridge body 1 la of an ink cartridge 2 by carrying out fitting 
to the connection 37 of the head cartlidge 2 which the tip of this nozzle mentions later. 
[0041] 

Feed hopper 13b which supplies ink 4 to base 13a of an ink cartridge 1 1 was prepared, and the ink feed zone 13 is 
equipped with valve 13c which opens and closes feed hopper 13b to this base 13a. coil-spring 13d which energizes 
valve 13c in the direction which feed hopper 13b blockades, and closing motion pin 13e which open and close valve 
13c, as shown in drawing 4 and drawing 5 . 13d of feed hoppers which supply the ink 4 connected to the connection 37 
of a head cartlidge 2 is energized and blockaded in the phase before the cartridge body 31 of a head cartlidge 2 is 
equipped with an ink cartridge 1 1 in the direction in which valve 13c closes 13d of feed hoppers according to the coil- 
spring 13d energization force which is an energization member, as shown in drawing 4 . And if the cartridge body 31 is 
equipped with an ink cartridge 1 1 , as shown in drawing 5 , closing motion pin 13e will be pushed up in the direction 
opposite to the energization direction of 13d of coiled spring shown by the drawing 5 Nakaya marie B by the upper part 
of the connection 37 of the cartridge body 31 which constitutes a head cartlidge 2, Thereby, closing motion pin 13e 
pushed up resists the coil-spring 13d energization force, pushes up valve 13c, and opens feed hopper 13b. Thus, it 
connects with the connection 37 of a head cartlidge 2, and the ink feed zone 13 of an ink cartridge 1 1 opens the ink 
hold section 12 and the ink reservoir section 51 for free passage, and will be in the condition which can supply the ink 4 
to the ink reservoir section 51. 



[0042] 

Moreover, when drawing out an ink cartridge 1 1 from the connection 37 by the side of a head cartlidge 2 (i.e., when 
removing an ink cartridge 11 from the applied part 32 of a head cartlidge 2), it depends and pushes up to closing 
motion pin 13e of valve 13c, and a condition is canceled, and valve 13c moves in the coil-spring 13d energization 
direction, and blockades feed hopper 13b. Even if it is in the condition that the point of the ink feed zone 13 has turned 
to the lower part by this just before equipping the cartridge body 31 with an ink cartridge 1 1 , it can prevent that the ink 
4 in the ink hold section 12 leaks. Moreover, since valve 13c blockades feed hopper 13b immediately when an ink 
cartridge 1 1 is drawn out from the cartridge body 31 , it can prevent that ink 4 leaks from the tip of the ink feed zone 1 3. 
[0043] 

As shown in drawing 3 , the external free passage hole 14 is formed in the center of top-face abbreviation the top face 
of cartridge body 1 1 a which is the location which faces outside at the time of wearing to an applied part 32, and here 
so that it is the bleeder which incorporates air in the ink hold section 12 from the ink cartridge 1 1 exterior, and it may 
face outside and the open air can be incorporated, also when the applied part 32 of a head cartlidge 2 is equipped. The 
external free passage hole 14 incorporates from the exterior the air of the part equivalent to the part to which the ink 4 
in the ink hold section 1 2 decreased in number in an ink cartridge 1 1 , when the cartridge body 31 is equipped with an 
ink cartridge 11 and ink 4 flows down from the ink hold section 12 to the cartridge body 31 side. 
[0044] 

The air installation way 15 opens the ink hold section 12 and the extemal free passage hole 14 for free passage, and 
introduces the air incorporated from the external free passage hole 14 in the ink hold section 12. By this, when the 
cartridge body 31 is equipped with this ink cartridge 1 1 Even if ink 4 is supplied to the cartridge body 31 of a head 
cartlidge 2, the ink 4 in the ink hold section 1 2 decreases in number and the interior will be in a reduced pressure 
condition, in the ink hold section 12 Since air is introduced into the ink hold section 12 by the air installation way 15. an 
internal pressure is maintained at an equilibrium state and can supply ink 4 suitable for the cartridge body 31. 
[0045] 

7he reservoir section 16 is formed between the external free passage hole 14 and the air installation way 15, and when 
ink 4 leaked and comes out from the air installation way 15 which is open for free passage in the ink hold section 12, it 
stores ink 4 temporarily so that it may not flow out outside suddenly. 
[0046] 

This reservoir section 16 is formed in the abbreviation rhombus which made the diagonal line of the longer one the 
longitudinal direction of the ink hold section 12, establishes the air installation way 15 in the crowning located in the 
bottom side of the ink hold section 12, i.e.. the bottom on the diagonal line of the shorter one, and enables it to return 
again the ink 4 which advanced from the ink hold section 12 to the ink hold section 12. Moreover, the reservoir section 
16 forms the external free passage hole 14 in the crowning by the side of the bottom on the diagonal line of the shorter 
one, and from the extemal free passage hole 14, the ink 4 which advanced from the ink hold section 12 is [ the 
section ] outside leakage-hard, and makes it it. 
[0047] 

A seal 17 is a member which blockades the external free passage hole 14, and the ink 4 in which ink 4 has flowed 
backwards even to the external free passage hole 14 prevents leaking to the exterior of an ink cartridge 1 1 . For this 
reason, the seal 17 is formed with the ingredient which has water repellence which does not penetrate ink 4 at least 
And this seal 17 exfoliates at the time of use, and enables it to fill up the open air at any time in the ink hold section 12 
from the open air free passage hole 14 according to the amount of the ink used. 
[0048] 

The stop projected part 1 8 is a projected part prepared in one side face of the shorter side of an ink cartridge 1 1 , and 
engages with engagement hole 34a formed in the latch lever 34 of the cartridge body 31 of a head cartlidge 2. While 
this stop projected part 18 is fonned at a flat surface as for which a top face carries out an abbreviation rectangular 
cross to the side face of the ink hold section 12, the inferior surface of tongue is formed so that it may incline toward a 
top face from a side face. The engagement step 19 is formed in the upper part of the side face of the opposite side of 
the side face in which the stop projected part 18 of an ink cartridge 11 was formed, the other end of inclined plane 19a 
which the engagement step 19 touches in the top face and end of cartridge body 11a, and this inclined plane 19a, and 
the side face of another side ~ continuing - a top face and abbreviation - it consists of parallel flat-surface 19b. An ink 
cartridge 1 1 is formed so that the height of the side face in which flat-surface 19b was prepared may become lower 
one step than the top face of cartridge body 1 la by the engagement step 19 being formed, and it engages with the 
piece 33 of engagement of the cartridge body 31 by this step. When inserted in the applied part 32 of a head cartlidge 
2, the engagement step 19 is formed in the side face of insertion one end, is engaging with the piece 33 of 
engagement by the side of the applied part 32 of a head cartlidge 2, and turns into the rotation supporting-point section 
at the time of equipping an applied part 32 with an ink cartridge 11. 
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[0049] 

The residue detecting element 20 is formed in the side face in which the engagement step 19 of an ink cartridge 1 1 
was formed. It has a contact member equipped with the detection pin of the pair by which the residue detecting 
element 20 is ****(ed) in the ink hold section 12, and the contact electrically connected with the ink residue detecting 
element 36 of a head cartlidge 2 when the applied part 32 of a head cartiidge 2 is equipped with an ink cartridge 11. 
and three steps of this contact member are installed in the height direction of the side face of cartridge body 11a 
plurality and here. Since ink 4 has conductivity, when the detection pin of the pair ****(ed) in the ink hold section 12 is 
immersed in ink 4, an electric resistance value becomes small, and electric resistance becomes high when not 
immersed in ink 4. Namely, in the ink hold section 12, when ink 4 is full, it is immersed in ink 4 and all detection pins 
will be in the condition that an electric resistance value is low, altogether. And ink 4 takes for using it and the electric 
resistance value of a detection pin becomes high sequentially from the upper stage. By this, the residue detecting 
element 20 can detect the ink residue in the ink hold section 12. In addition. It is not limited to three steps, the number 
of the terminal assemblies prepared in the height direction of the ink hold section 20 two, and when performing more 
exact residue detection, it should just increase this number of stages further. 
[0050] 

By the way, cartridge body 1 1 a which constitutes an ink cartridge 1 1 becomes the engagement field 22 where the base 
side in which the ink feed zone 13 was formed engages with the applied part 32 prepared in the head cartlidge 2. And 
the engagement projected part 21 which has two or more heights for identifying the class of ink cartridge 1 1 is formed 
in a part of engagement field 22 22, i.e., the engagement field of cartridge body 1 1 a. This engagement projected part 
21 is formed so that it may engage with the engagement crevice 24 established in those applied parts 32y, 32m, and 
32c, whenever it can identify the class of ink cartridge 1 1 now and the applied parts 32y, 32m, and 32c of the normal of 
a head cartlidge 2 were equipped with ink cartridges 1 1 y, 1 1 m, and 1 1 c with the arrangement pattern of two or more 
heights. 
[0051] 

Next, the head cartlidge 2 equipped with the yellow constituted as mentioned above, a Magenta, cyanogen, and the ink 

cartridges 11y, 11m, 11c, and 11k that contained Black's ink 4 is explained. 

[0052] 

A head cartlidge 2 has the cartridge body 31 , as shown in drawing 2 and drawing 3 . On this cartridge body 31 The 
applied parts 32y, 32m, 32c, and 32k (hereafter, when the whole is shown, it is also only called an applied part 32.) 
equipped with an ink cartridge 1 1 The piece 33 of engagement and latch lever 34 which fix an ink cartridge 1 1, The 
energization member 35 which energizes an ink cartridge 11 in the direction of ejection. The ink residue detecting 
element 36 which detects the ink residue in an ink cartridge 1 1, The connection 37 to which it connects with the ink 
feed zone 13, and ink 4 is supplied, It has the ink detecting elements 38 and 39 which detect the existence of the ink 4 
in a connection 37. the Toride section 40 for removing the cartridge body 31 from the body 3 of a printer, the head chip 
41 which canries out the regurgitation of the ink 4, and the head cap 42 which protects the head chip 41. 
[0053] 

The applied part 32 equipped with an ink cartridge 11 is formed in the shape of an abbreviation concave considering a 
top face as insertion-and-detachment opening of an ink cartridge 1 1 so that it may be equipped with an ink cartridge 1 1 , 
and four ink cartridges 1 1 are contained together with the transit direction of the recording paper P here. Since an ink 
cartridge 1 1 is contained, the applied part 32 is formed in the direction of a print span for a long time like the ink 
cartridge 1 1 . Receipt wearing of the ink cartridge 1 1 is carried out at the cartridge body 31 . 
[0054] 

An applied part 32 is a part equipped with an ink cartridge 11 , as shown in drawing 6 . The part equipped with ink 
cartridge 1 1y for yellow is set to applied part 32y. The part equipped with ink cartridge 11m for Magentas is made into 
32m of applied parts. The part equipped with ink cartridge 1 1c for cyanogen is set to applied part 32c, the part 
equipped with ink cartridge 1 1k for Black is set to applied part 32k, and each applied parts 32y, 32m, 32c, and 32k are 
divided so that it may adjoin by septum 32a, respectively. 
[0055] 

In addition, as mentioned above, since it is thickly formed so that the inner capacity of ink 4 may become large, width 
of face is prepared more widely than other ink cartridges 1 1y, 1 1m, and 1 1c, according to this, the width of face of 
applied part 32k Is also wider than other applied parts 32y, 32m, and 32c, and Black's ink cartridge 1 1k is prepared. 
[0056] 

As shown in drawing 3 , the piece 33 of engagement is formed in the opening edge of an applied part 32 at which it is 
equipped with an ink cartridge 1 1 as mentioned above. This piece 33 of engagement is formed in the end edge of the 
longitudinal direction of an applied part 32, and engages with the engagement step 1 9 of an ink cartridge 1 1 . As an ink 
cartridge 1 1 inserts the engagement step 19 side of an ink cartridge 1 1 aslant into an applied part 32 as an insertion 



edge and rotates the side in which the engagement step 1 9 of an ink cartridge 1 1 is not formed to an applied part 32 
side by using the engagement location of the engagement step 19 and the piece 33 of engagement as the rotation 
supporting point, an applied part 32 can be equipped with it. By this, an inl( cartridge 11 abolishes that the residue 
detecting element 20 prepared in the side face which can equip an applied part 32 easily and serves as an insertion 
edge is wom with the side face of the cartridge body 31, and is aiming at protection of the residue detecting element 20. 
[0057] 

As shown in drawing 3 , a flat spring is bent, and a latch lever 34 is formed, and is prepared in the side face of the ^ 

opposite side, i.e., the side face of the other end of a longitudinal direction, to the piece 33 of engagement of an 

applied part 32. The end face section is prepared in the base side of the side face of the other end of the longitudinal 

direction which constitutes an applied part 32 in one, a latch lever 34 is formed in the direction as for which a tip side 

carries out contiguity alienation to this side face so that elastic displacement may be carried out, and engagement hole 

34a is formed in the tip side. It is made for the inl( cartridge 1 1 with which elastic displacement was carried out. 

engagement hole 34a engaged with the stop projected part 1 8 of an ink cartridge 1 1 . and the applied part 32 was 

equipped not to have dedropping than an applied part 32 as for a latch lever 34 at the same time an applied part 32 is 

equipped with an ink cartridge 1 1 . 

[0058] 

On the base by the side of the side face corresponding to the engagement step 19 of an ink cartridge 11, the 
energization member 35 bends the flat spring energized in the direction from which an ink cartridge 11 is removed, and 
is prepared. The energization member 35 is an ejection member which energizes the ink cartridge 1 1 with which has 
the crowning fonned by bending, carries out elastic displacement in the direction which carries out contiguity alienation 
to a base, and presses the base of an ink cartridge 1 1 in the crowning, and the applied part 32 is equipped in the 
direction removed from an applied part 32. The energization member 35 discharges an ink cartridge 1 1 from an applied 
part 23. when the engagement condition of engagement hole 34a of a latch lever 34 and the stop projected part 18 is 
canceled. 
[0059] 

As shown in drawing 6 , the ink residue detecting element 36 detects gradually the residue of the ink 4 in an ink 
cartridge 11, and is prepared in the applied parts 32y, 32m. 32c, and 32k of the ink cartridges 11y, 11m. 11c. and 11k 
of each color. When a head cartlidge 2 is equipped with an ink cartridge 1 1 . the ink residue detecting element 36 
contacts the residue detecting element 20 installed in the height direction of the side face in an ink cartridge 11. and is 
connected electrically. When it is pressed by the energization member which is energized to an ink cartridge 1 1 side 
and which is not illustrated and is equipped with an ink cartridge 1 1. the ink residue detecting element 36 is stuck by 
the residue detecting element 20 of an ink cartridge 1 1 , and is certainly connected with the residue detecting element 
20 electrically. 
[0060] 

When applied parts 32y. 32m. 32c, and 32k are equipped with ink cartridges 1 1 y, 1 1 m, 1 1 c, and 1 1 k. the connection 
37 to which the ink feed zone 1 3 of ink cartridges 1 1 y, 1 1 m, 1 1 c. and 1 1 k is connected is formed in the center of 
longitudinal direction abbreviation of each applied parts 32y. 32m, 32c, and 32k. This connection 37 serves as an ink 
supply way which supplies ink 4 to the head chip 41 which carries out the regurgitation of the ink 4 prepared in the 
base of the cartridge body 31 from the ink feed zone 13 of the ink cartridge 1 1 with which the applied part 32 was 
equipped. 
[0061] 

Concretely, the connection 37 has the seal member 52 which candies out the seal of the ink reservoir section 51 which 
collects the ink 4 supplied from an ink cartridge 1 1, and the ink feed zone 13 connected with a connection 37, the filter 
53 from which the impurity in ink 4 is removed, and the valve system 54 which open and close the supply way by the 
side of the head chip 41 , as shown in drawing 7 . 
[0062] 

The ink reservoir section 51 is the space section which collects the ink 4 which is connected with the ink feed zone 13 
and supplied from an Ink cartridge 11. The seal member 52 is a member prepared in the upper limit of the ink reservoir 
section 51 , and when the ink feed zone 1 3 of an ink cartridge 1 1 is connected to the ink reservoir section 51 of a 
connection 37, it seals between the ink reservoir section 51 and the ink feed zones 13 so that ink 4 may not leak 
outside. A filter 53 removes contaminants mixed in ink 4 at the time of attachment and detachment of an ink cartridge 
1 1 etc., such as dust and dust, and is prepared below the ink detecting elements 38 and 39. 
[0063] 

The ink inflow way 61 to which ink 4 is supplied from the ink reservoir section 51 as a valve system 54 is shown in 
drawing 8 and drawing 9 , The ink room 62 where ink 4 flows from the ink inflow way 61 , and the ink outflow way 63 
which flows ink 4 out of the ink room 62, The opening 64 in which the ink room 62 was established between the ink 



! 



inflow way 61 side and the inic outflow way 63 side. It has the diaphragm 69 connected with the valve 65 which opens 
and closes opening 64, the energization member 66 which energizes a valve 65 in the direction which opening 64 
blocl^ades, the negative pressure stretching screw 67 which adjusts the strength of the energization member 66. a 
valve 65 and the valve shaft 68 connected, and the valve shaft 68. 
[0064] 

The ink inflow way 61 is a supply way which connects the ink 4 in the ink hold section 12 of an Ink cartridge 11 with the 
head chip 41 with the ink hold section 12 possible [ supply ] through the ink reservoir section 51. The ink inflow way 61 
is formed from the base side of the ink reservoir section 51 to the ink room 62. The ink room 62 is the space section 
which makes the abbreviation rectangular parallelepiped formed united with the ink inflow way 61. the ink outflow way 
63, and opening 64. and ink 4 flows from the ink inflow way 61 . and it flows ink 4 out of the ink outflow way 63 through 
opening 64. The ink outflow way 63 is a supply way which ink 4 was supplied through opening 64 from the ink room 62, 
and was further connected with the head chip 41 . The ink outflow way 63 has extended from the base side of the ink 
room 62 even to the head chip 41, 
[0065] 

A valve 65 is a valve which blockades opening 64 and divides the ink inflow way 61 and ink outflow way 63 side, and is 
arranged in the ink room 62. A valve 65 moves up and down with the negative pressure of the energization force of the 
energization member 66, the stability of the diaphragm 69 connected through the valve shaft 68. and the ink 4 by the 
side of the ink outflow way 63. When located in a lower limit, a valve 65 blockades opening 64 so that the ink inflow 
way 61 and ink outflow way 63 side may be separated for the ink room 62, and intercepts supply of ink 4 on the ink 
outflow way 63. A valve 65 enables supply of ink 4 to the head chip 41. without intercepting the ink inflow way 61 and 
ink outflow way 63 side for the ink room 62, when the energization force of the energization member 66 is resisted and 
it is located in upper limit. In addition, although the quality of the material which constitutes a valve 65 does not ask the 
class, it is formed of a rubber elasticity object and the so-called elastomer in order to secure obstructive [ high ]. 
[0066] 

The energization member 66 is a compression spring etc.. connects the negative pressure stretching screw 67 and a 
valve 65 between the top face of a valve 65, and the top face of the ink room 62, and energizes them in the direction in 
which opening 64 blockades a valve 65 according to the energization force. The negative pressure stretching screw 67 
is a screw which adjusts the energization force of the energization member 66, and it enables it to adjust the 
energization force of the energization member 66 by adjusting the negative pressure stretching screw 67. Thereby, 
although the negative pressure stretching screw 67 is mentioned later for details, it can adjust the negative pressure of 
the ink 4 which operates the valve 65 which opens and closes opening 64. 
[0067] 

The valve shaft 68 is a shaft prepared so that the valve 65 connected to the end and the diaphragm 69 connected to 
the other end might be connected and it might exercise. A diaphragm 69 is the thin elastic plate connected to the other 
end of the valve shaft 68. This diaphragm 69 meets with the open air, and also serves as one principal plane by the 
side of the ink outflow way 63 of the ink room 62 from a principal plane, and carries out elastic displacement with 
atmospheric pressure and the negative pressure of ink 4 at the open air and ink outflow way 63 side. 
[0068] 

In the above valve systems 54, as shown in drawing 8 , it is pressed so that a valve 65 may blockade the opening 64 of 
the ink room 62 according to the energization force of the energization member 66, and the energization force of a 
diaphragm 69. And if the negative pressure of the ink 4 of the ink room 62 by the side of the opening ink outflow way 
63 divided into 64 increases when ink 4 is breathed out from the head chip 41 , as shown in drawing 9 , a diaphragm 69 
will be pushed up by the negative pressure of ink 4 with atmospheric pressure, and a valve 65 will be resisted and 
made the energization force of the energization member 66 with the valve shaft 68. At this time, the opening 64 of the 
ink inflow way 61 side of the ink room 62, the ink outflow way 63 side, and a between is opened wide, and ink 4 is 
supplied to the ink outflow way 63 side from the ink inflow way 61 side, and the negative pressure of ink 4 - falling - a 
diaphragm 69 - it reduces so that the ink room 62 may blockade a valve 65 with the valve shaft 68 according to the 
energization force of return and the energization member 66 in the original configuration by stability. If the negative 
pressure of ink 4 increases whenever it carries out the regurgitation of the ink 4 by the valve system 54 as mentioned 
above, above-mentioned actuation will be repeated. 
[0069] 

Moreover, although the ink 4 in the ink hold section 12 will decrease in number in this connection 37 if the ink 4 in the 
ink hold section 12 is supplied to the ink room 62, the open air enters in an ink cartridge 11 from the air installation way 
1 5 at this time. The air which entered in the ink cartridge 1 1 is sent above an ink cartridge 1 1 . It will be in the condition 
before being breathed out by this from nozzle 104a which the liquid ink drop i mentions later with return and equilibrium. 
At this time, it will be in equilibrium in the condition that there is almost no ink 4 into the air installation way 15. 



[0070] 

the line which has the conductivity of the pair which detects the existence of the ink 4 in the connection 37 connected 
to the ink feed zone 13 of an ink cartridge 1 1 , respectively as the ink detecting elements 38 and 39 are shown in 
drawing 7 - it consists of a member, and it is arranged so that a point may make it face in a connection 37. The ink 
detecting elements 38 and 39 are formed so that it may penetrate outside from the interior of a connection 37 on the 
side face of the ink reservoir section 51 of a connection 37, and they are connected to the head chip 41 , respectively. 
[0071] 

The point of the ink detecting elements 38 and 39 is prepared above the filter 53 in a connection 37. This is for 
preventing the negative pressure of the ink 4 by the side of the head chip 41 increasing, and becoming the cause of 
failure of equipment, when ink 4 becomes 53 or less filter. The ink detecting elements 38 and 39 can prevent that ink 4 
will not have set from a filter 53 to the head chip 41 side by detecting ink 4 by the ink cartridge 1 1 side rather than a 
filter 53. 
[0072] 

When it cames out that the cartridge body 31 is exhausted etc. and there is the need for exchange, in case the Toride 
section 40 fixes ink jet printer equipment 1 , it makes removal of the cartridge body 31 easy. 

[0073] 

The head chip 41 is arranged along the base of the cartridge body 31 . and it is prepared so that nozzle 104a which is 
the ink discharge opening which carries out the regurgitation of the liquid ink drop i supplied flrom a connection 37 and 
which is mentioned later may make the shape of abbreviation Rhine for every color. 
[0074] ^ ^. 

The head cap 42 is covering prepared in order to protect the head chip 41 , as shown in drawing 2 , and in case it 
carries out the regurgitation of the ink 4, it is opened and closed by the covering breaker style which the body 3 of a 
printer mentions later. The head cap 42 has the slot 71 prepared in the closing motion direction, and the cleaning roller 
72 which sucks up the excessive ink 4 which was prepared in the longitudinal direction and adhered to regurgitation 
side 41a of the head chip 41. The head cap 42 is rotating, while he is trying to be opened and closed in the direction of 
a short hand of an ink cartridge 1 1 shown by the drawing 2 Nakaya mark C along this slot 71 at the time of a switching 
action and the cleaning roller's 72 contacts regurgitation side 41a of the head chip 41 at this time, sucks up excessive 
ink 4 and cleans regurgitation side 41a of the head chip 41. As for this cleaning roller 72, a member with high 
absorptivity is used. Moreover, it is made for the ink 4 in the head chip 41 not to dry the head cap 42. 
10075] . ^ ^ 

Corresponding to the ink 4 of each color, as shown in drawing 10 and drawing 11 , the head chip 41 mentioned above 
The circuit board 101 used as the base, and the exoergic resistors 102a and 102b of the pair which heats ink 4, The 
film 103 which prevents the leakage of ink 4, and the nozzle sheet 104 with which much nozzle 104a by which ink 4 is 
breathed out in the state of a drop was prepared, It has the liquid ink room 105 which is the space to which it is 
surrounded by these and ink 4 is supplied, and the ink passage 106 which supplies ink 4 to the liquid ink room 105. 
[0076] 

The circuit boards 101 are semi-conductor substrates, such as silicon, the exoergic resistors 102a and 102b are 
formed in the 1 principal-plane 101a. and the exoergic resistors 102a and 102b of a pair and the control circuit which is 
not illustrated on the circuit board 101 are connected. This control circuit consists of a logic IC (Integrated Circuit), a 
driver transistor, etc. 
[0077] 

The exoergic resistors 102a and 102b of a pair generate heat with the power supplied from a control circuit, heat the 
ink 4 in the liquid ink room 105. and raise internal pressure. The regurgitation of the ink 4 heated by this is carried out 
in the state of a drop from nozzle 104a prepared in the nozzle sheet 104 mentioned later. 
[0078] 

The laminating of the film 1 03 is carried out to 1 principal-plane 1 01 a of the circuit board 101. After consisting of a dry 
film resist of for example, an exposure hardening mold and carrying out a laminating to the whole abbreviation for 1 
principal-plane 101a of the circuit board 101 . the film 103 is formed so that a garbage may be removed, the exoergic 
resistors 102a and 102b of a pair may be put in block and it may surround to an abbreviation concave according to a 
photograph RISOGU rough process. The part which surrounds the exoergic resistors 102a and 102b of a pair with a 
film 103 forms a part of liquid ink room 105. 
[0079] 

A nozzle sheet 104 is the sheet-like member in which nozzle 104a for making the liquid ink drop i breathe out was 
formed, and the laminating is carried out to the circuit board 101 and the opposite side of a film 103. Nozzle 104a is the 
micropore by which opening was carried out to the nozzle sheet 104 at tiie circle configuration, and it is arranged so 
that it may counter with the exoergic resistors 102a and 102b of a pair. In addition, a nozzle sheet 104 constitutes a 



part of liquid inl( room 105. 
[0080] 

The liquid inic room 105 is the space section surrounded by the circuit board 101, the exoergic resistors 102a and 102b 
of a pair, the film 1 03, and the nozzle sheet 1 04, and the ink 4 ft-om the ink passage 1 06 is supplied. The ink 4 of the 
liquid ink room 105 is heated by the exoergic resistors 102a and 102b, and internal pressure rises. Ink 4 is supplied 
from the ink cartridge 1 1 which is connected with the ink outflow way 63 of a connection 37, and was connected to the 
connection 37, and the ink passage 106 forms the passage which sends ink 4 into each liquid ink room 105 which is 
open for ft-ee passage to this ink passage 106. That is. the ink passage 106 and a connection 34 are opened for free 
passage. Thereby, the ink 4 supplied from an ink cartridge 11 flows into the ink passage 106, and it fills up with it in the 
liquid ink room 105. 
[0081] 

One head chip 41 mentioned above is equipped with the liquid ink room 105 usually equipped with the exoergic 
resistors 102a and 102b of a pair per 100 pieces by making the exoergic resistors 102a and 102b of a pair into one unit. 
And each of the exoergic resistors 102a and 102b of these pairs can be suitably chosen by the command from the 
control section of printer equipment 1, and the ink 4 in the liquid ink room 105 corresponding to the exoergic resistors 
102a and 102b of a pair can be made to breathe out in the state of a drop from nozzle 104a corresponding to the liquid 
ink room 105 in the head chip 41 . 
[0082] 

That is, in the head chip 41 , ink 4 is filled firom the ink passage 106 combined with the head chip 41 at the liquid ink 
room 105. And by passing a short time, for example, the pulse current between 1-3microsec(s), to the exoergic 
resistors 102a and 102b of a pair, the ink air bubbles of a gaseous phase are generated into the part which the 
exoergic resistors 102a and 102b of a pair are heated quickly, respectively, consequently touches the exoergic 
resistors 102a and 102b of a pair, and the ink 4 of a certain volume is pressed by expansion of the ink air bubbles (ink * 
4 boils). The ink 4 of the volume equivalent to the ink 4 pressed by ink air bubbles in the part which touches nozzle 
104a is breathed out from nozzle 104a as a liquid ink drop i by this, and reaches the target on the recording paper P by 
it. 

[0083] 

With the head chip 41, as shown in drawing 12 , the exoergic resistors 102a and 102b of a pair are installed in one 
liquid ink room 105. That is, it has the exoergic resistors 102a and 102b of a pair in one liquid ink room 105. Concretely, 
although the exoergic resistors 102a and 102b of a pair are mentioned later for details, they are installed by the transit 
direction and almost same direction of the recording paper P which are shown by the drawing 12 Nakaya marie D. In 
addition, in drawing 12 , the dashed line shows the location of nozzle 104a. 
[0084] 

Thus, in the exoergic resistors 102a and 102b of a pair, since it becomes the configuration which divided one exoergic 
resistor into two, and die length is the same and width of face becomes half, resistance turns into a value which it is 
mostly. When the exoergic resistors 102a and 102b of this pair are connected to a serial, the exoergic resistors 102a 
and 102b of the pair which has about 2-time resistance, respectively will be connected to a serial, and resistance 
becomes about 4 times before dividing. 
[0085] 

In order to boil the ink 4 in the liquid ink room 105, it is necessary to apply fixed power to the exoergic resistors 102a 
and 102b of a pair, and to heat the exoergic resistors 102a and 102b of a pair here. It is for making the liquid ink drop i 
breathe out by the energy at the time of this ebullition. And although it is necessary to enlarge the current to pass if 
resistance is small, it can be made to boil at few currents by making high the resistance of the exoergic resistors 102a 
and 102b of a pair. 
[0086] 

In the head chip 41, the transistor for passing a current etc. can be made small by this, and space-saving-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistors 102a and 102b 
of a pair is formed thinly, there is a fixed limitation in making thin thickness of the exoergic resistors 102a and 102b of a 
pair from viewpoints, such as an ingredient selected as exoergic resistors 102a and 102b of a pair, and reinforcement 
(endurance). For this reason, the resistance of the exoergic resistors 102a and 102b of a pair is made high by dividing, 
without making thickness thin. 
[0087] 

By the way, if drive control of the exoergic resistors 102a and 102b is carried out so that it may become the same, time 
amount, i.e., gassing fime amount, until the Ink in the liquid ink room 105 boils by the exoergic resistors 102a and 102b 
of a pair, when making the ink in the liquid ink room 105 breathe out from nozzle 104a, the liquid ink drop i will be 
breathed out just under than nozzle 104a. Moreover, when time difference occurs in the gassing time amount of the 



exoergic resistors 102a and 102b of a pair, ink 4 boils in abbreviation coincidence on exoergic resistor 102a of a pair, 
and 102b, air bubbles stop generating, it shifts to either of the side-by-side installation directions of the exoergic 
resistors 102a and 102b, and the liquid ink drop i is breathed out. 
[0088] 

This is explained using drawing 13 . Drawing 13 (A) and drawing 13 (B) show the relation between the difference of the 
ink gassing time amount in the exoergic resistors 102a and 102b of a pair, and the regurgitation include angle of the 
liquid ink drop i. In addition, drawing 13 (A) shows the regurgitation include angle theta x of the transit direction 
(direction in which the exoergic resistors 102a and 102b of a pair are installed side by side) of the recording paper P, 
and drawing 13 (B) shows regurgitation include-angle thetay of the transit direction of the recording paper P. and the 
abbreviation rectangular cross direction (direction where nozzle 104a is located in a line). Drawing 13 (A) and drawing 
13 (B) have taken the difference of gassing time amount along the axis of abscissa, and the resistance difference in 
the exoergic resistors 1 02a and 1 02b of a pair is equivalent by 0.04micro of time difference sec. and equivalent to 
about 6% of dispersion by O.OBmicro of time difference sec 3%. In addition, drawing 13 (A) and drawing 13 (B) are as a 
result of [ by the computer ] simulation. 
[0089] 

Since the regurgitation include angle of the liquid ink drop i is no longer an abbreviation perpendicular when a 
difference arises in gassing time amount as shown in drawing 13 (A) and drawing 13 (B), the impact location of the 
liquid ink drop i shifts from an original location. Then, the chip head 41 uses this property, controls the gassing time 
amount of the exoergic resistors 102a and 102b of a pair, respectively, and controls the regurgitation include angle 
from nozzle 104a of the liquid ink drop i, i.e., a discharge direction. 
[0090] 

The liquid ink drop i is made to breathe out from nozzle 104a with the above head chips 41 by the exoergic resistors 
102a and 102b of the pair in each liquid ink room 105 being alike, respectively, for example, supplying energy, such as 
power. And with this head chip 41 , gassing time amount of the exoergic resistors 102a and 102b of a pair can be 
theoretically made the same by supplying the same quantity of energy to abbreviation coincidence to the exoergic 
resistors 102a and 102b of a pair. Therefore, the exoergic resistors 102a and 102b of a pair can make coincidence 
able to boil ink 4, and can make the liquid ink drop i breathe out from nozzle 104a so that the regurgitation include 
angle of the liquid ink drop i may become an abbreviation perpendicular to the impact side of the liquid ink drop i. 
[0091] 

Furthermore, the head chip 41 controls the exoergic resistors 102a and 102b for the exoergic resistors 102a and 102b 
of the pair in each liquid ink room 105 to change gassing time amount. A difference comes to arise in each gassing 
time amount, in this case, the thing for which a difference is given to how to give the energy when supplying energy to 
one side of the exoergic resistors 102a and 102b of a pair, and another side, as for the head chip 41 ~ exoergic 
resistance pair 102a of a pair, and 102b - The impact location of the liquid ink drop i when the liquid ink drop i is 
breathed out by the constant abbreviation perpendicular to an impact side In the liquid ink drop i breathed out from 
nozzle 104a, and a different location are reached. That is, the head chip 41 makes the liquid ink drop i breathe out from 
nozzle 104a so that the regurgitation include angle of the liquid ink drop i may become slanting to the impact side of ink 
4. 

[0092] 

As mentioned above, the head chip 41 can distribute the impact location of ink. By this, in connection with the 
manufacture error of the exoergic resistors 102a and 102b, time difference occurs [ resistance ] in gassing time amount 
by dispersion and this dispersion, the discharge direction of ink becomes slanting, the spreading unevenness of ink 
occurs, and it can prevent that white **** appears in the recording paper. 
[0093] 

In addition, although the gassing time amount in the exoergic resistors 102a and 102b of a pair was shifted by 
supplying the power of magnitude which is different in each resistor here, it is also possible to shift the gassing time 
amount in the exoergic resistors 102a and 102b of a pair by shifting the timing by which it is not limited to this, for 
example, power is supplied to each resistor. 
[0094] 

Next, the body 3 of a printer which constitutes the printer equipment 1 with which it is equipped with the head cartlidge 

2 constituted as mentioned above is explained with reference to a drawing. 

[0095] 

The head cartlidge applied part 81 equipped with a head cartlidge 2 as the body 3 of a printer is shown in above- 
mentioned drawing 1 and drawing 14 , The head cartlidge maintenance device 82 for holding and fixing a head 
cartlidge 2 to the head cartlidge applied part 81 . It has the feed opening 85 which supplies the recording paper P to the 
head cap breaker style 83 which opens and closes a head cap. the feeding-and-discarding paper device 84 which 



carries out feeding-and-discarding paper of the recording paper P, and the feeding-and-discarding paper device 84. 
and the delivery opening 86 with which the recording paper P is outputted from the feeding-and-discarding paper 
device 84. 
[0096] 

The head cartlidge applied part 81 is a aevice where it is equipped with a head cartlidge 2. and in order to print on the 
detail paper it runs as data, it is equipped with a head cartlidge 2 so that regurgitation side 41a of the head chip 41 and 
the space of the detail paper P it runs may serve as abbreviation parallel. It may be necessary to exchange a head 
cartlidge 2 by ink plugging in the head chip 41 etc., and although there is no frequency which is about 1 1 ink cartridge, 
since it is an article of consumption, it is held according to the head cartlidge maintenance device 82 removable to the 
head cartlidge applied part 81 . As it is stuck to datum-plane 3a prepared in the body 3 of a printer by pressure, the 
head cartlidge maintenance device 82 positions a head cartlidge 2, and if holds and enables it to be a device for 
holding a head cartlidge 2 removable to the head cartlidge applied part 81, and to fix it by stopping to energization 
members, such as a spring which was prepared in the head cartlidge 2, in which it pinched and 82a was prepared in 
stop hole 82b of the body 3 of a printer and which is not illustrated. 
[0097] 

When had the mechanical component which opens and closes the head cap 42 of a head cartlidge 2, open the head 
cap 42 wide and it is made exposed [ the chip head 41 ] to the recording paper P, when printing, and printing is 
completed, the head cap breaker style 83 blockades the head cap 42. and protects the chip head 41 . The feeding-and- 
discarding paper device 84 has the mechanical component which conveys the recording paper P, conveys the 
recording paper P supplied from a feed hopper 85 to the chip head 41 of a head cartlidge 2. conveys the recording 
paper P with which ink 4 was breathed out to a delivery unit 85, and outputs it to the equipment exterior. The feed 
opening 85 is opening which supplies the recording paper P to the feeding-and-discarding paper device 84. in tray 85a 
etc., can carry out the laminating of two or more sheets of recording papers P. and can stock them. The recording 
paper P with which the liquid ink drop i was breathed out is conveyed according to the feeding-and-discarding paper 
device 84, and the delivery opening 86 is discharged. 
[0098] 

Here, the control circuit which controls printing by the printer equipment 1 constituted as mentioned above is explained 

with reference to a drawing. 

[0099] 

The printer mechanical component 1 1 1 to which a control circuit 110 drives each mechanical component of the body 3 
of a printer as shown in drawing 15 , The regurgitation control section 112 which controls the current supplied to the 
head chip 41 corresponding to the ink 4 of each color. The warning section 1 1 3 which warns of the residue of the ink 4 
of each color, and an external device and the input/output terminal 1 14 which performs I/O of a signal, It has ROM 
(Read Only Memory)1 15 on which the control program etc. was recorded. RAM (Random Access Memory)1 16 firom 
which the read control program is read, and the control section 117 which performs control of each part. 
[0100] 

The printer mechanical component 1 1 1 makes the drive motor which constitutes the head cap breaker style 83 drive 
based on the control signal from a control section 117. and opens and closes the head cap 42. Moreover, the printer 
mechanical component 1 1 1 makes the drive motor which constitutes the feeding-and-discarding paper device 84 drive 
based on the control signal from a control section 117. feeds paper to the recording paper P from the feed opening 85 
of the body 3 of a printer, and delivers paper to it from the delivery opening 86 after record. 
[0101] 

The power sources 1 20a and 1 20b for passing a current to the exoergic resistors 1 02a and 1 02b of the pair whose 
each is a resistor, as the regurgitation control section 112 is shown in drawino 16 , The switching elements 121a. 121b, 
and 121c which make the electric connection between the exoergic resistors 102a and 102b of a pair, and power 
sources 120a and 120b turn on / turn off, It is an electrical circuit equipped with the resistance 122a, 122b, and 122c 
for controlling the current supplied to the exoergic resistors 102a and 102b of a pair, and variable resistance 123. 
[0102] 

Power-source 120a is connected to exoergic resistor 102b, it connects with Resistance 121a. 121b, and 121c 
alternatively through switching element 123c and variable resistance 122, and power-source 120b supplies power to 
an electrical circuit, respectively. In addition, it is also possible to supply power sources 120a and 120b directly, for 
example from control-section 117 grade, although the power supplied to an electrical circuit is good also as a power 
source. 
[0103] 

Switching element 121a is arranged between exoergic resistor 102a and a gland, and controls ON/OFF of the 
regurgitation control-section 112 whole. Switching element 121b is arranged between the exoergic resistors 102a and 



102b of a pair, and Resistance 122a, 122b. and 122c, and controls the power supplied to the exoergic resistors 102a 
and 102b of a pair. Switching element 121c is arranged between variable resistance 123 and power-source 120b» and 
controls the discharge direction of the liquid ink drop i. And these switching elements 121a, 121b. and 121c control the 
power supplied to an electrical circuit by ON/OFF being switched, respectively. 
[0104] 

Resistance 122a. 122b. and 122c has resistance different, respectively, and controls the power supplied to the 
exoergic resistors 102a and 102b of a pair by switching switching element 121b. Concretely, resistance 122a has the 
largest resistance, subsequently resistance 122b is large, the resistance of resistance 122c is the smallest., and the 
power supplied to the exoergic resistors 102a and 102b of a pair is decided by with any of Resistance 122a. 122b. and 
122c it connects. 
[0105] 

variable resistance 123 is combined with Resistance 122a, 122b, and 122c - the exoergic resistors 102a and 102b of 

a pair - the power which is alike, respectively and is supplied can be adjusted further. 

[0106] 

In the regurgitation control section 112, if switching element 121a is turned ON when switching element 121b is turned 
OFF and Resistance 122a. 122b. and 122c and the exoergic resistors 102a and 102b of a pair are not connected, 
power will be supplied to the exoergic resistors 102a and 102b of the pair connected to the serial from power-source 
120a (a current does not flow for Resistance 122a, 122b, and 122c). When the resistance of the exoergic resistors 
102a and 102b of a pair is abbreviation identitas at this time, and power is supplied, the heating value which the 
exoergic resistors 102a and 102b of a pair generate becomes abbreviation identitas. 
[0107] 

in this case, the heating value generated in the exoergic resistors 102a and 102b of a pair as the head chip 41 is 
shown in drawing 17 - abbreviation - gassing time amount since it becomes the same abbreviation - the 
regurgitation of the liquid ink drop i is carried out from nozzle 104a so that it may become the same and the 
regurgitation include angle of ink 4 may become an abbreviation perpendicular to the impact side of ink 4. Thereby, the 
breathed-out liquid ink drop i reaches the impact area shown by 130 in drawing 17 . 
[0108] 

Moreover, in the regurgitation control section 112 shown in drawing 16 , when connection with or ( any of switching 
element 121b and the resistance 122a 122b, and 122c ] is tumed ON, switching element 121a is tumed ON and 
switching element 121c is connected with a gland, the discharge direction of the liquid ink drop i can carry out 
adjustable [ of the discharge direction of the liquid ink drop i ] in the transit direction of the recording paper P shown by 
the drawing 17 Nakaya mark D, That is, the power supplied to exoergic resistor 102a decreases by switching element 
121b being connected for any of Resistance 122a, 122b, and 122c being, and since a difference arises to the power 
supplied to the exoergic resistors 102a and 102b of a pair, a difference arises also in the heating value generated to 
both. 
[0109] 

In this case, since Resistance 122a, 122b, and 122c has resistance different, respectively, it can change the power 
supplied to the exoergic resistors 102a and 102b of a pair by switch of switching element 121b in three steps. 
[0110] 

the heating value which the head chip 41 generates in the exoergic resistors 102a and 102b of a pair by this - a 
difference - being generated - a switch of switching element 121b - the exoergic resistors 102a and 102b of a pair - 
three steps of time difference can be given to each gassing time amount, and the regurgitation include angle of the 
liquid ink drop i can be changed in the direction in which the exoergic resistors 102a and 102b of a pair were installed 
side by side in three steps. 
[0111] 

Concretely, the regurgitation control section 112 controls the head chip 41 to make the liquid ink drop i reach any of the 
impact area 131,132,133 divided into three steps in the direction in which the exoergic resistors 102a and 102b of the 
pair shown by the drawing 17 Nakaya mark D were installed side by side from the impact area 130 which the liquid ink 
drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 104a. i.e., the transit direction of 
the recording paper P, they are to be shown in drawing 17 . Furthermore, in detail, if switching element 121b is 
connected to smallest resistance 122c of resistance, the power supplied to exoergic resistor 102a becomes the 
smallest, and since the difference in the power supplied to the exoergic resistors 102a and 102b of a pair becomes the 
largest, the liquid ink drop i will reach the impact area 133 of the most distant location from an impact area 130. On the 
other hand, if for example, switching element 121b is connected to largest resistance 122a of resistance, the power 
supplied to exoergic resistor 102a becomes the largest, and since the difference in the power supplied to the exoergic 
resistors 102a and 102b of a pair becomes the smallest, the liquid ink drop i will reach the impact area 131 of the 



nearest location from an impact area 130. 
[0112] 

Moreover, in the regurgitation control section 1 12, if switching element 121cis switched and it connects with power- 
source 120b as shown in drawing 16 , when switching element 121c is connected to a gland bordering on the impact 
area 130 which shows the discharge direction of the liquid ink drop i to drawing 17 . it can carry out in the reverse 
direction. In this case, the power from power-source 120b will also be supplied to exoergic resistor 102a besides the 
power supplied from power-source 120a. That is, the febrile state of exoergic resistor 102,102b of a pair becomes 
contrary to the time of connecting switching element 121c to a gland. By this, bordering on the impact area 130 which 
was breathed out by the abbreviation perpendicular and reached the target from nozzle 104a, with the time of 
connecting switching element 121c to a gland, the liquid ink drop i will change a discharge direction to the impact 
location of the opposite side in three steps, and will be breathed out. 

10113) ^ 
Concretely, if switching element 1 21 c is connected to smallest resistance 1 22c of resistance The power which the . 
power from power-source 120a and the power from power-source 120b are added, and is supplied to exoergic resistor 
102a becomes the largest Since the difference in the power supplied to the exoergic resistors 102a and 102b of a pair 
becomes the largest when it connects switching element 121c to power-source 120b, the liquid ink drop i reaches the 
impact area 136 of the most distant location from an impact area 130. On the other hand, if for example, switching 
element 121c is connected to largest resistance 122a of resistance The power which the power from power-source 
120a and the power from power-source 120b are added, and is supplied to exoergic resistor 102a becomes the 
smallest. Since the difference in the power supplied to the exoergic resistors 102a and 102b of a pair becomes the 
smallest when it connects switching element 121c to power-source 120b, the liquid ink drop i reaches the impact area 
134 of the nearest location from an impact area 130. 

[0114] ^ ^ ^ 

in addition, the power supplied to the exoergic resistors 102a and 102b of a pair by adjusting resistance further by 
variable resistance 123 at the regurgitation control section 112 - it can fine-adjust - impact area 130. 131, 132, and 
133,134,135.136 - the regurgitation include angle of the liquid ink drop i can be adjusted so that it may reach the 
target between each. 
[0115] 

Thus, at the regurgitation confrol section 1 12, the discharge direction from nozzle 104a of the liquid ink drop i can be 
changed in the transit direction of the recording paper P by switching switching elements 121a. 121b, and 121c in 
seven steps, and the discharge direction of the liquid ink drop i can be changed to seven or more steps by combining 
Resistance 122a. 122b. and 122c and variable resistance 123 further. The liquid ink drop i can be reached the target in 
the transit direction of the recording paper P within the limits of about 50 micrometers forward and backward centering 
on the impact area 130 which was breathed out by the abbreviation perpendicular and specifically reached the target 
from nozzle 104a. 
[0116] 

And it describes controlling the regurgitation include angle of the head chip 41 by below to shift the impact location of 
the liquid ink drop i in the transit direction which was mentioned above, and to make it breathe out the liquid ink drop i 
as the 1st ink regurgitation mode. 

iraddition, in the regurgitafion control section 1 1 2, although supply of power is confrolled by switching elements 121a. 
121b, and 121c etc., it is also possible to control so that it is not limited to this, for example, the liquid Ink drop i reaches 
the recording paper P discretely using a digital circuit etc. 
[0118] 

Although it shifts in the transit direction and this direction of the recording paper P and the liquid ink drop i is made to 
reach the recording paper P above centering on the impact area 130 which the liquid ink drop i was breathed out by 
the abbreviation perpendicular, and reached from nozzle 104a Before the liquid ink drop i which reached the target by 
it not being limited to this, for example, confrolling the regurgitation control section 112 gets dry. as an impact location 
is piled up, it is possible the regurgitation [ the liquid ink drop i ] and to also make it reach the target. 
[0119] 

A confrol section 117 controls the regurgitation confrol section 112 to follow one impact area 140 of the recording 
paper P it is running in the direction shown by the drawing 18 Nakaya mark D, and to carry out multiple-times impact of 
the liquid ink drop i in it to specifically make a color deep in the predetermined range, as shown in drawing 18 (A) - 
drawing 18 (C). 
[0120] 

When the head chip 41 carries out the regurgitation of the liquid ink drop i from nozzle 104a toward the impact area 



140 which approaches from [ of the detail paper P ] transit to nozzle 104a as drawing 18 (A) shows the regurgitation 
control section 1 1 2, Turn ON connection with or [ any of switching element 121b shown in drawing 16 , and the 
resistance 122a, 122b. and 122c ], turn ON switching element 121a, and switching element 121c by connecting with a 
- gland Since the power of different magnitude is supplied to the exoergic resistors 1 02a and 102b of a pair from power- 
source 120a. the head chip 41 is controlled so that the regurgitation include angle of the liquid ink drop i becomes 
slanting to an impact side. 
[0121] 

The head chip 41 is made to control by the regurgitation control section 112 to reach the impact area 140 where the 
liquid ink drop i approaches appropriately by tuning the difference in the power supplied to the exoergic resistors 102a 
and 102b of a pair by Resistance 122a, 122b, and 122c and variable resistance 123 from which resistance differs 
according to the distance of nozzle 104a and the impact area 140 which approaches finely at this time. Thereby, with 
the head chip 41 , the regurgitation of the liquid ink drop i can be carried out to the transit direction and almost same 
direction of the recording paper P so that it may reach the target suitable for the impact area 140 which approaches 
from [ of the recording paper P ] transit to nozzle 104a as shown by drawing 18 (A). 
[0122] 

Moreover, when the head chip 41 carries out the regurgitation of the liquid ink drop i from nozzle 104a toward the 
impact area 140 located in an abbreviation perpendicular direction to nozzle 104a as drawing 18 (B) shows the 
regurgitation control section 1 12, By turning OFF switching element 121b shown in drawing 16 , and turning ON 
switching element 121a There is almost no difference in the power supplied to the exoergic resistors 102a and 102b of 
a pair from power-source 120a. Since the heating value which the exoergic resistors 102a and 102b of a pair generate 
becomes abbreviation identitas, the head chip 41 is controlled so that the regurgitation include angle of the liquid ink 
drop i becomes an abbreviation perpendicular to the impact side of the liquid ink drop i. 
[0123] 

Thereby, with the head chip 41, the regurgitation of the liquid ink drop i can be carried out to an abbreviation 
perpendicular to an impact side so that it may reach the target suitable for the impact area 140 located in an 
abbreviation perpendicular direction to nozzle 104a as shown by drawing 18 (B). 
[0124] 

As drawing 18 (C) shows the regurgitation control section 112, when the head chip 41 carries out the regurgitation of 
the liquid ink drop i in the transit direction of the detail paper P from nozzle 104a toward a ****** impact area 140 to 
nozzle 104a. Turn ON connection with or [ any of switching element 121b shown in drawing 16 . and the resistance 
122a. 122b. and 122c ]. turn ON switching element 121a, and switching element 121c by connecting with power- 
source 120b From it being in a condition contrary to the time of the febrile state of the exoergic resistors 102a and 
102b of a pair having connected switching element 121c to a gland The head chip 41 is confrolled so that the 
regurgitation include angle of the liquid ink drop i becomes slanting to an impact side in a direction contrary to the time 
of having connected switching element 121c to a gland. 
[0125] 

The head chip 41 is made to control by the regurgitation control section 1 12 at this time, so that the liquid ink drop i 
reaches a ****** impact area 140 appropriately by tuning finely the difference in the power supplied to the exoergic 
resistors 102a and 102b of a pair by Resistance 122a, 122b. and 122c and variable resistance 123 from which 
resistance differs according to the distance of nozzle 104a and a ****** impact area 140. Thereby, with the head chip 
41 , the regurgitation of the liquid ink drop i can be carried out to the transit direction and almost same direction of the 
recording paper P so that it may reach the target in the fransit direction of the recording paper P suitable for a ****** 
impact area 140 to nozzle 104a as shown by drawing 18 (A). 
[0126] 

Thus, before the liquid ink drop i which reached the impact area 140 of the recording paper P gets dry, the head chip 
41 is controllable by the regurgitation confrol section 1 12 to make the following liquid ink drop i continue and reach an 
impact area 140. 
[0127] 

in addition, the thing limited to this although the case where the liquid ink drop i reaches an impact area 140 three 
consecutive times is mentioned as an example and shown in drawing 18 (A) - drawing 18 (C) here - there is nothing - 
for example, desired concenfration ~ responding ~ the liquid ink drop i -- an impact area 140 ~ two consecutive times - 
- or the regurgitation control section 1 12 may make the head chip 41 control to make it reach the target continuously 4 
times or more 
[0128] 

And it describes confroiting the regurgitation include angle of the head chip 41 by below to make the liquid ink drop i 
reach the target succeeding one impact area in the detail paper P which was mentioned above and it runs as the 2nd 



ink regurgitation mode. 
(0129] 

In addition, although the discharge direction of the liquid ink drop i is controlled by turning on / turning off switching 
elements 121a, 121b, and 121c for supply of the power to the exoergic resistors 102a and 102b of a pair at the 
regurgitation control section 1 1 2, it is also possible to control so that it is not limited to this, for example, the liquid ink 
drop i reaches the recording paper P discretely using a digital circuit etc. 
[0130] 

The waming sections 113 shown in drawing 15 are display means, such as LCD (Liquid Crystal Display), and display 
information, such as printing conditions, a printing condition, and an ink residue. Moreover, the waming sections 113 
may be voice output means, such as a loudspeaker, and output information, such as printing conditions, a printing 
condition, and an ink residue, with voice in this case. In addition, both the waming sections 113 may be constituted so 
that it may have a display means and a voice output means. Moreover, it may be made to perfonm this warning by a 
monitor, a loudspeaker, etc. of an information processor 118. 
[0131] 

An input/output temiinal 114 transmits information, such as printing conditions mentioned above, a printing condition, 
and an ink residue, to external information-processor 1 18 grade through an interface. Moreover, the control signal with 
which an input/output terminal 114 outputs information, such as printing conditions mentioned above from the external 
information-processor 118 grade, a printing condition, and an ink residue, print data, etc. are inputted. Here, the 
information processors 118 mentioned above are electronic equipment, such as a personal computer and PDA 
(Personal Digital Assistant). 
[0132] 

As an interface, serial interface, a parallel interface, etc. can be used for the input/output terminal 1 14 connected with 
information-processor 118 grade, and it is concretely based on the specification of USB (Universal Serial Bus). 
RS(Recommended Standard)232C. and IEEE(lnstitute of Electrical and Electronic Engineers) 1394 grade. Moreover, 
an input/output terminal 114 may be made to perform data communication in the form of ( any ] a wire communication 
or radio between information processors 118. In addition, there are IEEE802.11a. 802.11b. 802.11g. etc. as this radio 
specification. 
[0133] 

ROMsllS are memory, such as EP-ROM (Erasable Programmable Read-Only Memory), and the program of each 
processing which a control section 117 performs is stored. This program stored is loaded to RAM1 16 by the control 
section 117. RAM1 16 memorizes the program read from R0M1 15 by the control section 1 17, and the various 
conditions of printer equipment 1. 
[0134] 

Between an input/output terminal 114 and an infomiation processor 118 Networks, such as the Internet, may intervene. 
In this case for example, an input/output terminal 114 For example. LAN (Local Area Network), ISDN (Integrated 
Services Digital Network), xDSL (Digital Subscriber Line). FTHP (Fiber To The Home). CATV (Community Antenna 
Television), It connects with network networks, such as BS (Broadcasting Satellite). Data communication It is 
performed by various protocols, such as TCP/IP (Transmission Control Protocol/Internet Protocol). 
[0135] 

A control section 1 17 controls each part based on the print data and the control signal which were inputted from the 
input/output terminal 114, the electric resistance value change by the ink detecting elements 38 and 39, the electric 
resistance value change by the ink residue detection hand part 36, etc. It reads from R0M1 15 as a control section 117 
and such a processing program, and memorizes to RAM1 16, and each processing is performed based on this program. 
[0136] 

This control section 117 reads the processing program which performs regurgitation control from R0M1 15, memorizes 
it to RAM1 16. based on this program, switches ON/OFF of the switching elements 121a, 121b, and 121c of the 
regurgitation control section 112. and controls the discharge direction of the liquid ink drop i to change periodically, a 
control section 1 17 ~ for example, the concentration distribution approximated to distribution of standard deviation as 
shown in drawing 19 when the liquid ink drop i was made to reach the target to the stopped recording paper P - with, it 
is made to make the control to which the discharge direction of the liquid ink drop i is changed periodically boiled 
regurgitation control-section 112 so that the liquid ink drop i may reach the recording paper P A control section 1 17 has 
the highest concentration of the color of the location E of nozzle 1 04a of the head chip 41 in the detail paper P to an 
abbreviation perpendicular direction concretely. Namely, so that a color may become deep in about 10 micrometers 
approximately in the transit direction of the recording paper P deepest and shown by the drawing 19 Nakaya mark D 
centering on the location E of an abbreviation perpendicular direction from nozzle 104a of the recording paper P The 
switching elements 121a, 121b, and 121c of the regurgitation control section 1 12 are controlled, and the discharge 



i 



direction of the liquid ink drop i is changed periodically. 
[0137] 

and the concentration distribution based on [ a control section 117 measures the condition of it not being limited to the 
above control and having been printed by the recording paper P, and ] this measurement result - with, a periodic 
change of the discharge direction of the liquid ink drop i can also be made to control by the regurgitation control section 
1 12 so that the liquid ink drop i reaches the recording paper P 
[0138] 

Moreover, a control section 117 switches the 1st ink regurgitation mode and the 2nd ink regurgitation mode which the 
regurgitation control section 112 controls according to the print data inputted from the input/output terminal 114 and 
which were mentioned above. A control section 117 concretely For example, a part which makes higher than a 
predetermined threshold saturation which shows the vividness of a color based on the value of RGB of each pixel in 
the print data inputted in print data, and smears it away, Namely, when there is a part which makes a color deep and 
smears it away The regurgitation control section 1 12 is controlled to carry out the regurgitation of the liquid ink drop i to 
the location of the recording paper P corresponding to the part in the 2nd ink regurgitation mode. The regurgitation 
control section 1 1 2 is controlled to carry out the regurgitation of the liquid Ink drop i to the location of the recording 
paper [ / in addition to the part which makes a color deep and smears it away in print data ] P In the 1st Ink 
regurgitation mode. 
[0139] 

In addition, although the program was stored in R0M1 15 in the control circuit 1 10 constituted as mentioned above, as 
a medium which stores a program, it is not limited to ROM and various record media, such as an optical disk with 
which the program was recorded, a magnetic disk and a magneto-optic disk, and an IC card, can be used. In this case, 
a control circuit 1 10 is constituted so that it may connect through direct [ various record media are driven / the drive 
and directly ], or an information processor 118 and a program may be read from these record media. 
[0140] 

Next, about actuation of the whole printer equipment 1 constituted as mentioned above, the flow chart shown in 
drawing 20 and drawing 21 is made reference, and is explained. In addition, this actuation is performed based on 
processing of CPU (Central Processing Unit) which is not illustrated in a control section 117 based on the processing 
program stored in the storage means of R0M1 15 grade. 
[0141] 

First, if a user chooses alphabetic data, print data, etc. which are printed with an information processor 1 18 and does 
printing activation actuation, an information processor 1 18 will output the print data which generated print data and 
were generated from selected data to the input/output terminal 1 14 of printer equipment 1. 
[0142] 

Next, a control section 1 17 judges whether each applied parts 32y, 32m, 32c, and 32k are equipped with the 
predetermined ink cartridges 11y, 11m, 11c, and 11k in step S1 according to the condition of engagement to the height 
23 of the engagement projected part 21 , and the engagement crevice 24. And a control section 1 1 7 progresses to step 
S2, when all the applied parts 32 are appropriately equipped with the ink cartridge 1 1 , and when not being 
appropriately equipped with the ink cartridge 1 1 in the applied part 32 of at least 1, it progresses to step S3. In step S3, 
the warning section 113 performs the alarm display which tells a user about the ink cartridge 1 1 of the color with which 
it is not equipped. 
[0143] 

When a control section 117 detects the electric resistance value change of the ink residue detecting element 36 in step 
S2 and it is detected that the electric resistance value changed, this electric resistance value makes a display change 
of an ink residue according to change. That is, since three steps of ink residue detecting elements 36 are formed in the 
height direction of an ink cartridge 1 1 , a residue display can be performed in the warning section 1 1 3 by the three- 
stage here. The electric resistance value of the ink residue detecting element 36 of all stages is smaller than a 
threshold, and a control section 1 17 displays a purport full of ink 4 on the warning section 113 based on this, when the 
ink of an ink cartridge 1 1 is full, and - if ink 4 is used, the electric resistance value of the ink residue detecting element 
36 of the maximum upper case changes and it becomes below a threshold - the warning section 1 13 - ink - 1 level 
****** - things are displayed, furthermore ~ if ink 4 is used, the electric resistance value of the ink residue detecting 
element 36 of the middle changes and it becomes below a threshold « the warning section 113 - ink 4 - further - 1 
level ****** - things are displayed. Furthermore, if ink 4 is used, the electric resistance value of the ink residue 
detecting element 36 of the bottom changes and it becomes below a threshold, an ink residue will remain and will 
display few things on the waming section 113. 
[0144] 

In step S4, a control section 117 judges whether the ink 4 in a connection 37 is below the specified quantity, i.e., an 



ink-less condition, when it is judged that it is in an ink-less condition, it performs a display, i.e., an alami display, for 

that in the warning section 1 13 in step S5, and it forbids printing actuation in step S6. 

[0145] 

Moreover, a control section 117 permits printing actuation in step S7. when the ink 4 in a connection 37 is not below 
the specified quantity (i.e.. when ink 4 is filled). 

10146] ..... 
And a control section 1 17 judges by which of the 1st ink regurgitation mode and the 2nd ink regurgitation mode it prints 
according to the print data inputted from the input/output terminal 11 4 in step S1 1 shown in drawing 21 . A part which 
makes saturation higher than a predetermined threshold and specifically smears it away based on the value of RGB of 
each pixel in the inputted print data, Namely, a control section 1 1 7 judges with printing the part which makes a color 
deep and smears it away in the 2nd ink regurgitation mode, and it progresses to step SI 2. Except the part which 
makes the color in the inputted print data deep, and smears it away, a control section 1 17 judges with printing in the 
1st ink regurgitation mode, and it progresses to step SI 3. 
[0147] 

When performing printing actuation, as shown in drawing 22 . a control section 117 makes the drive motor which 
constitutes the head cap breaker style 83 drive, moves the head cap 42 to the tray 85a side to a head cartlidge 2, and 
exposes nozzle 104a of the head chip 41. 

[0148] ^ . 

And a control section 117 makes the drive motor which constitutes the feeding-and-discarding paper device 84 dnve. 
and makes it run the recording paper P. A control section 117 pulls out the recording paper P with the feed roller 150 
from tray 85a concretely. After conveying one pair of the detail paper P pulled out with the separation rollers 151a and 
151b of a pair which rotate to an opposite direction mutually on the reversal roller 152 and reversing the conveyance 
direction, the detail paper P is conveyed to the conveyance belt 153. The feeding-and-discarding paper device 84 is 
controlled so that the location which ink 4 reaches because press down the recording paper P conveyed by the 
conveyance belt 153 and a means 154 stops a position is positioned. 
[0149] 

A control section 1 1 7 is made to perform with this control the regurgitation control section 1 1 2 carries out [ control ] the 
regurgitation of the liquid ink drop i to the recording paper P from the head chip 41. As shown in drawing 23 , the ink air 
bubbles F and G are generated into the part which touches the exoergic resistors 102a and 102b of the pair in the ink 
passage 106, and as shown in drawing 24 , specifically, it is pushed away by the ink 4 of the volume equal to the 
expanded volume of the ink air bubbles F and G by expansion of the ink air bubbles F and G at it. The liquid ink drop i 
of the volume equivalent to the ink 4 pushed away by this by the part which touches nozzle 104a is breathed out from 
nozzle 104a, recorded objects, such as detail paper P, are reached, and an alphabetic character, an image, etc. 
according to print data are printed by the detail paper P. 
[0150] 

this lime - the head chip 41 - the ink air bubbles F and G - the condition of each expansion determines a discharge 
direction from nozzle 104a of the liquid ink drop i. That is, since the one where the rate at which it expands of the ink 
air bubbles F and G is eariier presses ink 4 more, the liquid ink drop i is made to breathe out with the head chip 41, so 
that expansion of air bubbles may extrude to a late side focusing on nozzle 104a. In addition, expansion of the 
direction adjacent to the one where the rate which carries out [ that more power is supplied etc. and J the ink air 
bubbles F and G, and generates heat among the exoergic resistors 102a and 102b of a pair is eariier becomes eariy. 
[0151] 

And when the regurgitation of the liquid ink drop i is carried out in the 1st regurgitation mode with the head chip 41 , The 
liquid ink drop i, changing periodically the discharge direction from nozzle 104a of ink 4 in the transit direction of the 
recording paper P because a control section 117 controls ON/OFF of switching elements 121a, 121b. and 121c 
Discharge, Those which adjoin in the transit direction of the recording paper P shown by the drawing 25 Nakaya mark 
D in the impact area 160 of the liquid ink drop i make the liquid ink drop i reach the target so that these boundaries may 
be compensated mutually as shown in drawing 25 . 
[0152] 

From the liquid ink drop i reaching the recording paper P so that the boundary of the impact area 160 of the liquid ink 
drop i may be diffused and it may stop being conspicuous with the head chip 41 by this For example, when the travel 
speed of the recording paper speeds up by malfunction of a feeding-and-discarding paper device like before etc., the 
regurgitation of the liquid ink drop i is carried out so that the white stripe of the transit direction of the recording paper 
and the abbreviation direct direction which a clearance is generated by being made between the impact area of the ink 
which adjoins each other in the transit direction of the recording paper may be prevented. Moreover, when the travel 
speed of the recording paper becomes slow, for example by malfunction of a feeding-and-discarding paper device like 



before etc.. the concentration nonuniformity which the impact area of the ink which adjoins each other in the transit 
direction of the recording paper laps with the predetermined range superfluously, and produces can be prevented. 
[0153] 

On the other hand, when canrying out the regurgitation of the liquid ink drop i in the 2nd regurgitation mode with the - 
head chip 41 , as shown in drawing 26 Before ink 4 gets dry by following an impact area and carrying out multiple-times 
impact of the liquid ink drop i, from the liquid ink drop i carrying out sequential impact to an impact area 170 The liquid 
ink drop i is made to reach the target so that it may not be conspicuous and a boundary with the impact area where ink 
4 spread and adjoins abbreviation homogeneity centering on an impact area 170 may be carried out. Thereby, with the 
head chip 41 , the part which makes a color deep and smears it away can be smeared away without concentration 
nonuniformity. 
[0154] 

Above, like, if the liquid ink drop i is breathed out, the ink 4 of the amount breathed out in the liquid ink room 105 which 
breathed out the liquid ink drop i, and tales doses will be immediately filled up from the ink passage 106, and as shown 
in drawing 10 , it will return to the original condition. If the liquid ink drop i is breathed out from the head chip 41 , the 
valve 65 which blockades the opening 64 of the ink room 62 according to the energization force of the energization 
member 66, and the energization force of a diaphragm 69 If the negative pressure of the ink 4 of the ink room 62 by 
the side of the opening ink outflow way 63 divided into 64 increases when the liquid ink drop i is breathed out from the 
head chip 41 as shown in drawing 9 A diaphragm 69 is pushed up by the negative pressure of ink 4 with atmospheric 
pressure, and a valve 65 is resisted and made the energization force of the energization member 66 with the valve 
shaft 68. At this time, the opening 64 of the ink inflow way 61 side of the ink room 62. the ink outflow way 63 side, and 
a between is opened wide, ink 4 is supplied to the ink outflow way 63 side from the ink inflow way 61 side, and the ink 
passage 106 is supplemented with ink. and the negative pressure of ink 4 - falling - a diaphragm 69 - it reduces so 
that the ink room 62 may blockade a valve 65 with the valve shaft 68 according to the energization force of return and 
the energization member 66 in the original configuration by stability. If the negative pressure of ink 4 increases 
whenever it carries out the regurgitation of the liquid ink drop i by the valve system 54 as mentioned above, above- 
mentioned actuation will be repeated. 
[0155] 

Thus, the alphabetic character and image according to print data will be printed by the detail paper P it is running 
according to the feeding-and-discarding paper device 84 at order. And printing is completed and the recording paper P 
is discharged from the delivery opening 86. 
[0156] 

With the printer equipment 1 constituted as mentioned above, supply or timing is shifted for the power of different 
magnitude to the exoergic resistors 102a and 102b of the pair installed by the direction the recording paper P runs, and 
the almost same direction, power is supplied to them, by changing the power supplied periodically, the discharge 
direction of the liquid ink drop i can be made into the transit direction and almost same direction of the recording paper 
P, and a discharge direction can be changed periodically. 
[0157] 

By this, with this printer equipment 1, since the discharge direction of the liquid ink drop i can carry out the regurgitation 
of the liquid ink drop i in the condition of having changed periodically with the method of transit of the recording paper P, 
and the almost same direction as shown in drawing 25 from nozzle 104a. those which adjoin in the transit direction of 
the recording paper P in an impact area 160 when the liquid ink drop i reaches the target will compensate each other's 
recording paper P with these boundaries. 
[0158] 

Therefore, with this printer equipment 1, since the boundary of the impact area 160 of the liquid ink drop i which 
reached the recording paper P stops spreading and being conspicuous, the white stripe of the transit direction of the 
recording paper and the abbreviation rectangular cross direction produced by the nonuniformity of the travel speed of 
the recording paper like before, the concentration nonuniformity of a color, etc. can be prevented. 
[0159] 

Moreover, as shown in drawing 26 , when printing the part which makes a color deep and smears it away with this 
printer equipment 1 By following an impact area 170 and carrying out multiple-times impact of the liquid ink drop i 
Since the following liquid ink drop i reaches an impact area 170 before ink 4 gets dry, it cannot be conspicuous, a 
boundary with the impact area where ink 4 spreads and adjoins abbreviation homogeneity centering on an impact area 
1 70 can be carried out. and the part which makes a color deep and smears it away can be smeared away without 
concentration nonuniformity. 
[0160] 

Therefore, with this printer equipment 1 . the white stripe which met in the transit direction of the detail paper P as 



shown in above-mentioned drawing 28 produced because the formation precision of the nozzle of an ink head M 
before is bad and the impact area of ink shifts can be prevented. 

Furthermore, with this printer equipment 1, since concentration nonuniformity. a white stnpe. etc. of a color can be 
prevented without preparing the overlap section at the time of printing like before, the time amount conceming printing 
is shortened sharply and a quality image can be printed. 
[0162] 

As mentioned above, with this printer equipment 1 . since the regurgitation of the ink 4 can be carried out from" nozzle 
104a where the discharge direction of the liquid ink drop i is controlled even if nonuniformity arises at the travel speed 
of the recording paper P, or the formation precision of nozzle 104a is bad and the impact location of the liquid ink drop i 
shifts to it, for example in malfunction of the feeding and discarding paper device 84, it can prevent that image quality 
deteriorates by the concentration nonuniformity and the white stripe of a color. 
[0163] 

In addition, in the above example, although a head cartlidge 2 is removable and the ink cartridge 1 1 explained further 
taking the case of removable printer equipment 1 to the head cartlidge 2 to the body 3 of a printer, about the head chip 
41 which can be printed in the 1st ink regurgitation mode and the 2nd ink regurgitation mode, the body 3 of a printer 
and a head cartlidge 2 can also apply to the printer equipment of one. 

[0164] ^ ^, . 

Moreover, although the above example explained to the recording paper taking the case of the pnnter equipment which 
prints an alphabetic character and an image, this invention is widely applicable to other equipments which carry out the 
regurgitation of a slight quantity of the liquid. For example, this invention is also applicable to the liquid regurgitation 
equipment which breathes out the liquid containing the conductive particle for forming the detailed circuit pattem of the 
regurgitation equipment for DNA chips in a liquid (JP.2002-34560.A), or a printed-circuit board. 
[0165] 

Furthermore, although the electric thermal-conversion method made to breathe out from nozzle 104a is adopted in the 
above example, heating ink 4 by the exoergic resistors 102a and 102b of a pair, the electric machine conversion 
method which it is not limited [ method ] to such a method, for example, makes the liquid ink drop i breathe out from 
nozzle 104a electromechanically by electric machine sensing elements, such as a piezoelectric device, etc. may be 
adopted. 
[0166] 

[Effect of the Invention] 

Since the regurgitation of the liquid can be carried out according to this invention where the discharge direction from 
the discharge opening of a liquid is controlled by the transit direction and almost same direction of a recorded object 
even if nonuniformity is in the travel speed of a recorded object, or the formation precision of a discharge opening is 
bad and the impact location of a liquid shifts as explained above, degradation of the image quality by the concentration 
nonuniformity and the white stripe of a color can be prevented. 
[0167] 

Moreover, according to this invention, since the concentration nonuniformity and the white stripe of a color can be 
prevented without preparing the overiap section at the time of printing, image quality which shortened the time amount 
concerning printing sharply and was excellent can be printed. 
[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment concerning this invention. 

[Drawing 21 It is the perspective view showing the ink jet print head cartridge with which this Inkjet printer equipment Is 

equipped. -u u • l 

[Drawing 3] It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 

cartridge. . . x ^ 

[Drawing 4] When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink feed zone 

is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 

the condition that the feed hopper of an ink feed zone was opened wide. 

[Drawing 61 it is the top view showing the applied part of this ink jet print head cartridge. 

[Drawing 71 It is the sectional view showing the relation between this ink jet print head cartridge and a head chip. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 

jet print head cartridge closed. 

[Drawing 91 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge opened. 
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[Drawing 10] It is the sectional view showing the head chip of this ink jet print head cartridge. 

f Drawing 111 It is the decomposition perspective view showing the head chip of this ink jet print head cartridge. 

[Drawing 121 It is the top view showing the head chip of this ink jet print head cartridge. 

fPrawing 131 It is the property Fig. showing the relation between the difference of gassing time amount, and a 

regurgitation include angle, and this drawing (A) shows the regurgitation include angle of the liquid ink drop in the 

transit direction of the recording paper, and this drawing (B) shows the regurgitation include angle of the liquid ink drop 

in the direction in which the nozzle is located in a line. 

[Drawing 14] It is the side elevation seeing through and showing some of these ink jet printer equipments. 
[Drawing 151 It is a block diagram explaining the control circuit of this ink jet printer equipment. 
[Drawing 161 It is a mimetic diagram explaining the regurgitation control section with which this ink jet printer equipment 
is equipped. 

[Drawing 171 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 
[Drawing 181 It is the side elevation showing typically the condition that this head chip carries out the multiple-times 
regurgitation of the liquid ink drop continuously toward one impact area. This drawing (A) shows the condition of 
breathing out the liquid ink drop toward the impact area which approaches from [ of the recording paper ] transit to a 
nozzle. This drawing (B) shows the condition of breathing out the liquid ink drop toward the impact area located in an 
abbreviation perpendicular direction to a nozzle, and this drawing (C) shows the condition of breathing out the liquid ink 
drop toward a ****** impact area to the nozzle in the transit direction of the recording paper. 
(Drawing 19] It is the property Fig. showing the concentration distribution by the liquid ink drop breathed out from this 
head chip. 

[Drawing 20] It is a flow chart explaining the control approach of this ink jet printer equipment. 

[Drawing 211 It is a flow chart explaining the ink regurgitation mode of this ink jet printer equipment. 

[Drawing 221 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 

the head cap breaker style is open. 

[Drawing 231 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that ink 
air bubbles were generated. 

[Drawing 241 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that a 
liquid ink drop is breathed out from a nozzle with the generated ink air bubbles. 

[Drawing 251 The liquid ink drop breathed out from this head chip is the top view showing typically the condition of 
reaching the recording paper. 

[Drawing 261 It is the top view showing typically the condition that the liquid ink drop breathed out from this head chip 

reaches the recording paper, and is spread in abbreviation homogeneity centering on an impact area. 

[Drawing 271 It is the top view showing typically the white stripe produced crosswise [ of the concentration 

nonuniformity of the color when printing with conventional printer equipment, or the detail paper ]. 

[Drawing 28] It is the top view showing typically the white stripe produced in the transit direction of the detail paper by 

this printer equipment. 

[Description of Notations] 

1 1nk Jet Printer Equipment. 2 Ink Jet Print Head Cartridge, 3 The body of a printer. 4 Ink. 1 1 1nk cartridge, 12 The ink 
hold section, 13 An ink feed zone, 31 Cartridge body, 32 An applied part, 41 A head chip. 42 Head cap, 81 A head 
cartlidge applied part. 82 Head cartlidge maintenance device, 83 A head cap breaker style, 84 A feeding-and- 
discarding paper device, 85 Feed opening, 86 Delivery opening, 101 The circuit board, 102a, 102b Exoergic resistor. 
103 A film. 104 A nozzle sheet, 104a Nozzle, 105 A liquid ink room, 106 An ink supply way, 112 Regurgitation control 
section. 117 A control section. 120a, 120b A power source. 121a, 121b. 121c Switching element. 122a, 122b, 122c 
Resistance. 123 Variable resistance, 130, 131, 132, 133, 134, 135, 136, 137,140,160,170 Impact area 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the ink jet printer equipment concerning this invention. 

[Drawing 2] It is the perspective view showing the ink jet print head cartridge with which this ink jet printer equipment is 

equipped. 

[Drawing 31 It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 
cartridge. 



[Drawing 41 When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink feed zone 

is the mimetic diagram showing the condition of having been blockaded by the valve. 

fPrawinq 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 

the condition that the feed hopper of an ink feed zone was opened wide. 

(Drawing 61 It is the top view showing the applied part of this ink jet print head cartridge. 

[Drawing 71 It is the sectional view showing the relation between this ink jet print head cartridge and a head chip. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system In the connection of this ink 

jet print head cartridge closed. . i, 

[Drawing 91 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 

jet print head cartridge opened. 

[Drawing 101 It is the sectional view showing the head chip of this ink jet print head cartridge. 

[Drawing 111 It is the decomposition perspective view showing the head chip of this ink jet print head cartridge. 

[Drawing 121 It is the top view showing the head chip of this ink jet print head cartridge. 

[Drawing 131 It is the property Fig. showing the relation between the difference of gassing time amount, and a 

regurgitation include angle, and this drawing (A) shows the regurgitation include angle of the liquid ink drop in the 

transit direction of the recording paper, and this drawing (B) shows the regurgitation include angle of the liquid ink drop 

in the direction in which the nozzle is located in a line. 

[Drawing 141 It is the side elevation seeing through and showing some of these ink jet printer equipments. 

[Drawing 151 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 161 It is a mimetic diagram explaining the regurgitation control section with which this ink jet printer equipment 

is equipped. *u- u ^ u* 

[Drawing 171 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 
[Drawing 181 It is the side elevation showing typically the condition that this head chip carries out the multiple-times 
regurgitation of the liquid ink drop continuously toward one impact area. This drawing (A) shows the condition of 
breathing out the liquid ink drop toward the impact area which approaches from [ of the recording paper ] transit to a 
nozzle. This drawing (B) shows the condition of breathing out the liquid ink drop toward the impact area located in an 
abbreviation perpendicular direction to a nozzle, and this drawing (C) shows the condition of breathing out the liquid ink 
drop toward a ****** impact area to the nozzle in the transit direction of the recording paper. 
[Drawing 191 It is the property Fig. showing the concentration distribution by the liquid ink drop breathed out from this 
head chip. 

[Drawing 201 it is a flow chart explaining the control approach of this ink jet printer equipment. 

[Drawing 211 It Is a flow chart explaining the ink regurgitation mode of this ink jet printer equipment. 

[Drawing 221 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 

the head cap breaker style is open. . 

[Drawing 231 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that ink 

air bubbles were generated. 

[Drawing 241 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that a 
liquid ink drop is breathed out from a nozzle with the generated ink air bubbles. 

[Drawing 251 The liquid ink drop breathed out from this head chip is the top view showing typically the condition of 
reaching the recording paper. 

[Drawing 261 It is the top view showing typically the condition that the liquid ink drop breathed out from this head chip 

reaches the recording paper, and is spread in abbreviation homogeneity centering on an impact area. 

[Drawing 271 It is the top view showing typically the white stripe produced crosswise [ of the concentration 

nonuniformity of the color when printing with conventional printer equipment, or the detail paper ). 

[Drawing 281 It is the top view showing typically the white stripe produced in the transit direction of the detail paper by 

this printer equipment. 

[Description of Notationsl 

1 1nk Jet Printer Equipment. 2 Ink Jet Print Head Cartridge, 3 The body of a printer, 4 Ink, 11 Ink cartridge, 12 The ink 
hold section. 13 An ink feed zone. 31 Cartridge body. 32 An applied part. 41 A head chip, 42 Head cap, 81 A head 
cartlidge applied part, 82 Head cartridge maintenance device, 83 A head cap breaker style, 84 A feeding-and- 
discarding paper device, 85 Feed opening, 86 Delivery opening, 101 The circuit boardj 102a, 102b Exoergic resistor. 
103 A film. 104 A nozzle sheet, 104a Nozzle, 105 A liquid ink room, 106 An ink supply way, 112 Regurgitation control 
section 117 A control section. 120a. 120b A power source, 121a. 121b. 121c Switching element. 122a, 122b, 122c 
Resistance. 123 Variable resistance. 130. 131, 132, 133. 134, 135. 136. 137,140,160,170 Impact area 
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IB iia P En BiJ ^ 9 >y K 5b - b U -y 2 « . 0 1 4" 5^ EH A ic ^ "T <fc -3 tc . 7* U > * 
i*30±3ai!l)!)^e.g«^n, *&Stffi^<i8 5fCj;t)^fT-rSieiS«P(C*ftT'f>'^'4* 
ttWLTaiBiJ^fT^o ^-CT, 5fr> ±iSL/i::^';>^f^Hl**Sfi)t-r5-/U>'^*<*2 
ic L T « ii W t6 ^ -y F - h U -y v^* 2 i: . C -y K * - b U -y 2 tc a flJi ? n 5 'f 
y^'A-h';>yi^lly. llm. 11c. llklCOt/^T0BiS:#K§LTDi0fl-r5o 
[ 0 0 3 6 ] 50 
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(KD^-y K*- h U >y 2 (i, © ffift ^ S > ^ 4 * . fi«J A t** m « ®i ^ 85 jli X 

a^atssi^S'5:ifT'?siifciia?{ktTiitmL. feji*fip^©*Stie^i^±fi:'r>^4?:fS 

j««®lC tTB5<:t<>flt§o 'N-y K*- h U <y i'* 2 0 2 & t/ 0 3 »C,-i> f J; 9 

IC. A - h 'J >y 3 1 *W d - h U >y 3 1 tc « , :/ 4 *<3tw?n 

/'c^ST'»?i-l'y^';d-hU>y5^*lly. 11m, 11c, llkA<g«^ni.o^tj5. 
WT>'f'>'^'*-hU'yi^lly. llm. 11c, l I k ^ > if ti - h V y I 

1 i: 1 1^^ o 
[ 0 0 3 7 ] 

^ p _ ij 2 tc « flfi pj flg ^ y ^' * - h U -y 1 i « > 0 3 r <fc 3 ^ 3S a 

[ 0 0 3 8 ] 

mwmic. -{ y i7 ti~ h V -J 1 I ^ m^rO} - h V -y I 1 a it it. y ^ A 

i^mt^^ y iR^gp 1 Z > ^ iR^gP 1 2 ^ 'N -y F :^ - h U y i^' 2 (0 * - h U -y 

^7*^*3 I ic y ^ 4 ^ m^t ^ -< y ^.H^^ I 3 t. ngi5J;0^y^ilXSSPi 2rtlc?S 
M^KOJAtJngpaaJLl 4i:. 51-g|5aji7Li 4cJ;t)ISJ03i*n/i:^^^-r>^iRSa5i 

2 ic»Ar ^^M«Ass 1 St. ngpaajLi 4 t^fs.mx^ i 5 tnmx-^ y ^ 
-i^wtc^s-rs^sgpi 6i:, ngp®a?Li A ii^ e^M^<r> y ^ mn^m <: y - \ 20 

7i:, 'fy^:^J-hU-y>'l l^*-h'J-yi^*i*3l{c«±-r5fc460^±?^g|3l8& 
t>Ml^i©gM Ot. -O^ilXSgPl 2rt©-l'>^40S«*1^ai-r5/ci6(D5^ai^tiigP2 
Oi:. -fy^A-hU-y^'l l^lSSiJ-r5fcii)0^3&©^eg|523*Wr5«^S!|SP2 1 
i: ft^ 15 It & n T 5 , 
[ 0 0 3 9 ] 

-f^^iRSgpi 2 it. ^SBi4<DiS5l^03NH:<fct)'<>^'4«:iRg-r5/-c4i)O^M^}Bfi)tLT 
[ 0 0 4 0 ] 30 

i'y^«t*&si5i 3{i. ^y^MW>\ 2 ©TfliJiBS**spiciaite.nTi^So <:©-ry^« 

Jii&gp 1 3«, -fy^lR^SPl 2 iiaii UfcBS^Jg^^©/ X;l/T'fe 0 . C X;V(0$feffiA^ 
t^jzE-rs^-y F?!3-h';-yi>'2©JgMg|53 yicK^^n^CiilcJ:^^ -f>'^';<J-hU-y 
i/' 2 © ;d - h U >y * 1 1 a i: -y F * - h 'J -y i/* 2 <D * - h 'J -y * 3 1 IS ^ "T 
5o 

[ 0 0 4 1 ] 

-r^^^l^gRl 3li> 04&t>*05(c^-rck9tc. 'f'>^A-F'J>yv'l 10jSffil3a 
lC'l'y^4^«l&T5#^$&Pl 3b*^Slte.n. CClSffil 3atC, ^.l&Pl Sb^BSF^ 

■rs^i 3ci:. #1 3c*#t*&pi 3boBis-r5??iR]tc{«ri&-r53'r;i'''^^-.i sdt 
. #13 c ^mmt ^mm\fiy \ 3 e ^ ^ t» ^ r 5 » ^ -y f * - f u -y ->* 2 co rc s 40 
7tcs:^$n^-i'>^4^e^i^-r5<»*&pi 3d a. m a ior^t o ic . ^ y ^ti- v^) 

•y 1 1 /j^'N-y F;!J- F U -y 2 O * - F U -y i^*i*3 1 lil ^ 3i $ tl S W <D © PS tC *3 V> T 
. 'W^g!5«T'*53-(';V/'?*i 3d©f^^:'3ti:<t*)#i 3c*^«*&Pi 3d^MC?.:^(S] 
IC ^ ^ n |g ? n T l> 5 o ^ t T . y - F 'J -y 1 l ;^ - F U -y * 3 l ic 
^mttl^t. 05^c?^•r<fc9^c. ggp^tf>13e*<'\-yF:<3-F'J-yv'2«rSfi)t-r5* 
-FU-y->'*f*3 lcOglKSI537©±ffl5tcJ:O05«1'$^91BT?^-ra'l';l/lffel 3dO# 

m-f5'(^titRn<oi5n\^^L ±.if ^ti^o cntcj:'?, ffb±tf6nfcr^Bfltf>'i set* 

. 3i';V>'^^-13dO<^^t)tCtri;bT#13c^lft±tfT#.^ni3b«rP»1S5l-r5„ CI 
O <t -5 L T . > ^ A - F -y S/' 1 1 ©1' y ^ «*&gP 1 3 « . -y F - F 'J -y •>* 2 (D 

jf!gEgi53 7 fi:g^^sn. ^y \ z t-( y ^mtb^5 i ii^raat. ^r^^JSiigp so 
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tf'^ \ if} - h U y I 1 7 V ti - h 0 -y 2 m<Dmm3 3 7i3'^^\tm<tt 

i> #1 Z c(0^myiy \ Se iSJ? t±tf«ffi*^f^l^«tl, # l set*. -3^)1;^^^ 
/3dOM^:^i^i-^®it. «it&pi3b*F^S-r5o cnicj:*), ^yi'A-hV-y-^ 

i/^5l^fi8T'$)^T*.^>'^iiXSSI5l2rt0^y^'4*^}in5Ci;*l»±-r5c:i:A^Tt5 
$ f' ^' > * - h U 'y 5^ 1 1 %* - h U y v^**f* 3 1 ?l t « /c t t > 

tc^ 13 c 1 3 b^p^st-soT', -ryi^ms^spi 3©$fe4SA>e.i'>^ 4A^iin 

^Maa^i 4«. 0 3ic.T>-r<J:^tc, ^y^*-h'J-yi^i 1 ^^gPA>5^>^ix^a5 1 

2tcS^^9Jf)iitya^PT«.t).'N-yF;?)-bU-y->'2(r)S«gl53 2tcS«sn/ci:t 
fe. ^g|5jcBgi^n^=&ajOiityi:i:*^T't5.fc^tc> ^«g|5 3 2 '\Og«i^JcnSi5»ciSg€y 

jl5i?L 1 4 tt> f y - K U -y i^' 1 y 3 1 ic ^ « ? n T ^ iR § 

g|5 1 2 A>5 A - h U -y 3 1 iij(c^ y 4 *<i5itT UfcKHC. ^ y ^'HZ^as 1 2 <D ^ 

> ^ 4 A^ig'> L/-c^lcfflST§5^'0^m*^^SP<k 0 ^ >^ * - h U 'y 1 1 rtKBJ 0 Jitf 

o 

[ 0 0 4 4 ] , u ^ 

SM»A8Sl 5 a. f-y^iR^SPi 2i:ng|5aa7Li 4i:^ajib, 4<fcO 

BiOjitn/c^m^-fy^iKSgpi 2i^tc»A-rSo cntj;*), c<r>^ y i> ts- v y 

V 1 1 h U -y 3 1 lcg«?nfclSlc. 'N-y K * - b U -y 2 ©A- h U -y 

fj: o T t . y^iR^gP 1 .2 tcti. ?gM»AgS 1 5 ic J; 0 ^' ^ ^^HX^SP 1 2 {c^Sm^^ii 
ASn^ci:*^?., rtg|5£DE:>D*^¥Sg«fl8tc«/j:nT^>^4«r*-h';'y-:^*i*3 MC 

[ 0 0 4 5 ] 

aii-r ^2EM«AgS 1 5 J; 0 1' 4 *'!iinHifclSlc. ^,^t*D^^SI5^c^Ji^til■r5<: t*<«c 
i,>J;9tC'r>^'4^r-^Wli:K'S-r5o 

[ 0 0 4 6 ] 

^k«AKi5^iait5i^tcb. '<y^'iix§gi5i 2j;05iAtfc'r>^4=&sit^>^ 

CDS t TfflOJSgPlci^gpaiiTL 1 4 =fc ^ L. 'Ty^iR^gPi 2 .1: 0 Ji A b fcf 

y^;74A^ngi55ia7Li 4j;03i-SMciinfc<<'ri.o 

[ 0 0 4 7 ] 

~>-;ui 7ti. ^i-gi5aji?Li 4^p^si-i.gPtt-efeo. ngP3ia?Li \%X'^ y ms^^ 
'^Lx L^-^rc4 y 4*w>i'3tj-h'j -yi^' 1 1 <D 9^^Kmnx L ^7 n t ±t ?> 

z<orcib. i/-;l/i7{i. />>S:<i:fei':^'}'4*a3fib*v^J:^^J87K1t%W-r5*f!N 

■ icjscT. nnmm^ i 4 f ^ i^nx^sp 1 2 [Hicn%.^m^mnx' t ^ ^ o 

[ 0 0 4 8 ] 

« ± ^ gp 1 8 ti . 1- y ^ 5(3 - b U -y 1 1 O ® jS <D - :^ <o ii ffi tc IS It 5. n fc ^ gp T' 0 . 

H * - h '/-y y* 2 — h U "y 3 1 © 7 -y f- U/'i- 3 4 tc f& fig ^ n fc ^^fL 3 

4 ai:«^T5o co^^ih^gPi 8tt. ±ffi*W yi'iRSgP 1 2©ilii{cWbTBSS^-r 
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SWffl|]©^llJBi©±gP^clS^t^nT<.^S. ^^SSPi 9tt. h 'J «y 1 i ^ ®±® 
i:-4ig^lS1-5ii^BD 1 9 a i:. CO<«^S 1 9 a (DflHSIS i: ffi^OfflUS i: SSI t , ±ffiil 
BS¥tT'S:¥ffil 9 b i:*^P.*5o ^y^*- 1 Mi. ^^SSPl 9A^iSlt?.nT 

¥ffi 1 9 b *^ =S 6 n IBJ ffi <0 1^ ^ >b - h U >y i i a©±S<tO l 

1 9 ti. 'N-y F;^3- h y -y 2 O^SSP 3 2 tc}f A^ns t. Jf A ffi HI © W ffi 
tClStte.n, F*- h 'J -y v?20S«gP3 2ffliJO<i^M-3 3 0^ ^ ^ 5 C i: T- . > 

_ .y 1 1 F^ - h >J -y e/' 2 Og«gi5 3 2 lCg«^nfc t -y F * - h 

•J >yi;2(D^>^5^a«itija5 3 6 i:mmwic«^^nss^i:^ii^5Jg^si5««wi'. 
ccDg^g[5«a, A- F u <y 1 1 a<Dmm(o^^i5\^icmisi. cc-ensmmmt 

ii^c 5T' ^^-f y ^ * - h u y v'" 1 1 ^tifiic-r 5* - h u -y 1 1 a a. -fy^^n^&i 
1 3*'^tte.nfciSffiffl!J*^'N>y F*-FU>y-:^2»c^it?.nfcS«a5 3 2ic^^-r5^^ 
mi^z 2 ta^. ^Lx. ^-^mmz 2©-gi5. i-^t^-^^-bu-y l aO^^ 

2 2 icti. y ^ * - F 'J -y 1 1 ffilBiJ 1-^^46 <D«^0 5§SgSP«r^t-S<^ 

^?^gi5 2 1 A^Ktt p.nTi.^§o c<D«^^gi5 2 1 tt, mi&(omB^(o^m^^^-yi^J^-:> 

X^y^ij-hVyi^l 1 oaaSrSSSiJ-P t 5 cfc 9 ic ^ ^ T 0 , ^ y ^ * - h U -y i^' 1 
ly llm 1 1 c*^-N-y H*-MJ -y>-'2cDIE*i<0^«gP3 2 y. 3 2 m, 3 2 etc 
Sa'^n/ci: tlcPg-pT. ^OS«gP3 2 y. 3 2m. 3 2 c tC IS It n ^ ^ IHl g|5 2 4 

i° °j-^±oJ:^ic«fi£^n/-c^xD-. ^^i-y^. -yry. 7^ «y y ^ 4 ^nxs^ 
l^^f.^ y ^ - h V zy- I I y , llm. 11c. 1 1 k S « « ti 5 -y F * - MJ -y 
2 icov^TUiB^tSo 

[ 0 0 5 2 ] 

^ >^ p ^ _ ij .y 2 (i . 0 2 R t>' E 3 ic f J: ^ . ;^ - F 'J -y -y* * <* 3 1 ^ W U > c 
(DTb - F U -y i>*#3 Mi:«> f y ^ * - F U -y >>• 1 l ^ tlS S^SP 3 2 y. 3 2 

m 3 2 c. 3 2 k (t(T. ^ {* «r 5^ "T i: t « * S« gp 3 2i:feV>9o ) -fy^ 
*-F'J-yv-"l l^@^1-?.fi^^fr33Rt;7>y^^/'^-34t. ^yi;:*;-F'J-yi/l 
l>&^»)ffiU7^l^lc{t^f2.#^g|5«3 5i:> i-y^A-FU-yi^l l|^tc:|3lt5i'y^ 

5S««r<^i±i-r5fy^«««^ttisi53 6i:. ^y^'tti&SP 1 3 ts^^nr-ry 1^ 4 

5n5jS!^a5 3 7 t.S«?g|5 3 7rtlCi3lt5^'yi>4(D=S«=&1^mi-S'r'yi'i^tl3SI53 8 
39t. ;!,-FU-y-y*f*3 1^:/'Jy^*<*3A>P.5Jt)^^t/ci6tOS;^gI54 0h. ^ 

> ^ 4 ta -r 5 -y F ^ «y 4 12:. 'n -y F ^ -y ^ 4 i * "T 5 -y F + ^ -y ^ 4 2 
i: ^ W t T 5 o 
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[ 0 0 5 3 ] 

^ y ^ _ i. ij .y >>- 1 1 g « ^ n g « gi5 3 2 « . y ^ - h u 7 1 i t^mm^n 
:^(D^ > ^ ij - h V -y I lft^IB&iB^p©^fT:^lp)^cM^T*lR^ft^nSo s«gi53 2 a,_ 

^ y ■!/ ij - y 0 y I 1 5 tl § il t ^ ^ > ii - h V -y \ I tmmicWm^ 

(D75lnite:fi< iSlJ enTV>5o h U i^*i*3 1 t , -Y > * - h 'J 1 1 *^iR 

[ 0 0 5 4 ] 

sa9532», 0 6 jcs^-r <t 9 tc, > ^ A - h 'J 7 1 1 *^s«?n5gi5^T'*o, 

XO-m(D4 y ij - h V y I lyA^S«^nSgl55i-*^«g|5 3 2 ytt. v-tf^^fffl 
i; .y 1 1 m*<Sa$n5gP^^|g«g|5 3 2 tn 7 ^ ffl O > ^ * 

-h'J'y$;i lc*^^«*nSg|5^^%S«a532ci;L, r^y^'fflO'O^^'-hU'V 
1 1 k !b<S9?n5g|5»^^«gP 3 2 k i: ^Sifg|5 3 2 y . 3 2 m , 32c. 32 

[ 0 0 5 5 ] 

!5:i3, ±'MLrz^ o K-^^ y ^ (0^ y 'i^ h V y I 1 k tt , > 4 <D ^ ffl t 
<!S:i.J:^{Cjp<}g^^nTl/^5/ci6.*iAMfi(0'r>'^A-b';-y->'lly, 11m, 1 

1 c<fc»)t/£<^lt5.nT*5^)> i:n(C-&fe-a:TS«g|532k©iHfefttOS«gi532y. 
3 2m. 3 2cJ:Ot/2;<i9:l3-e)nTi/>i.o 

[ 0 0 5 6 ] 

J.X±<0 J; -5 y * - h U >y i^* 1 i ^ n 2. S « 3 2 cd P»1 p tc « . SI3^C7^^■r 

.t^lC. ^^lt3 3A^iait6nTI/^5o il©if^K-3 3{i, g«a53 2<Dfi^^lRlO-4S 

micmi'i^tiXisO. y ^ ij- V -y \ lO^^ISgPi 9i:^^-r5o i'yi'*-h 

U «y -y 1 1 a. 'C y *- h 'J ■> 1 1 O^^SSP 1 9 W*fflA4S i: UT^46»CS«g|5 3 
ZrtlcjfAL. ^^gg|5i9t1^^K-3 3i:0^^eB^lHlfj3^jSi:tT. -Y^^;??-}- 
>; >v 1 1 O ^ ^ g g|5 1 9 K n T dij g « SB 3 2 iJ [H IS $ -ti: 5 <fc 5 tc L T 

sagP3 2icsa-rsiii:A^T't5o cntcioT, ^ry^^-f-u-yy'i l«^ s«a5 

2 0 5!)^5b-hU>yi^*f*3 io[)ffliJffii:i:-rn5Ci:^*<b, ^M^tHg|52O<D«a*0 
o T (/■> 5 c 

[ 0 0 5 7 ] 

^.y^^,^_34{j^ 03 lC^-rj:o til. S/^^-^l/TttbTff^fiSc^n^tOT'feD, S« 

t.>2.o 7 -y ^ P/'^- 3 4 a, SflSgPA^^«g|5 3 2 ^^fiX-r 5ft#:^lS]C0{t!!4|g(D«iJSO)£B 

ICf^fig^n, 5tffl{Hnc«^7L3 4aA^ffJ)?lt$nT</^^o 7-y^b/'«-3 4{i. -{ y ti - 
b >; -y 1 1 ^ S g|5 3 2 IC ^ a ^ n S i: |5l Bf . ?f ^ ffi L > ^ ^ IL 3 4 a AW > ^ A 
- h 'J -y i^* 1 1 CD #. ± ^ g|5 1 8 t « ^ b . g « 3 2 S « ^ n /c 'T y ^ :A - h U -y 1 

l*'S«gP3 2J;0Btt^t*v^J:'5»c-r5o 

[ 0 0 5 8 ] 

# ^ 3 5 « . y 7!3 - h -y y' 1 1 CD ^ ^ g gP 1 9 tc w it> 1- 5 ilij ffi ffiiJ © & ffi ± 

y ^ ^_ J, ij .y j; 1 1 i^-TT? In)tc#^-r 5«/^^^^*/Tft UTKtt e>n5o f>t^SiJ*f 

3 5a, «fft-rsc »)jgfiE?n/'cllg|5*^L, LTJfiS^filH-r S^I^lcSI 
tt^fib, ]IgPTWyi'*-hU-y->"l icDlSffi^fflib, S«g|53 2tcS»$nTI/^5 
-fy^^-hU-yv-'l l=&^«g|53 2<tt>ffi!'5^1--r73f&]tC{>f|$-t5l'v'x^'hgPttT'fe-2) 
o <^tl^SP«3 5a. 7>y^P^^-3 40^^?L3 4ai:^±^g|518 cD^^ttffi A^«?l^ 

^n/ti:*, ^aap2 3j;o-i'y^^*-h'j-yi^i i^gpm-rs. 

[ 0 0 5 9 ] 

'<>^S*1^l±lSP36tt> aetCS^-TidtC, -ry^;<J-h'>'-y->'l lrtcD'fyi'4<D^ 

a^sPge^ic^sm-rsicD-pfeo, %^<o^ y ^ tt- v ^} -y 'J \ i y. i im, i i c. 
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llkC[)^«SP32y. 32m. 32c. 3 2 k K^if tlXl^ ^ c yi' ^M^iH^ 3 
6 . ^ y ii} - h V y 'J 1 1 -y K * - h U >v v^* 2 tc ^ « ^ n fc t . > ^ * - h 

V -yi^ I lrt©lBiJffi(DiS57^[flltcMia2n/-c5^«^aiSI5 2 0lcg«LttMWJc^*j^^n§ 

ii?)sa<^ti5Si52otcffi«$niiti^tcs«^aigP2oi:ttmwtsgi$ns, 

[ 0 0 6 0 ] 

^^«S|5 3 2 y. 32m. 32c. 3 2 k © fi # IrI BS * fC , > ^ * - h U 1 
ly. 1 1 m. 11c. 1 1 k *^S«SI5 3 2 y . 32m, 32c. 3 2 k tC S « ? n fc i: 
^ ^ ^ y i] - Y V y I 1 y . 11m, 11c, llk(D'C>i'tt*SgPl3!t)^gS^?n 10 
S^tigtgPS 7 e.nTI/^5o <10Sg!gP37«. g«g|5 3 2 tCg^^nZ-c-r >' ;^ - 

hU-yi^l 1 <D^ y i7 ^,1^^ I 3)b>P)*-h'Jyi^*i*3 l©JSffitC^ltP)n/-c'('y^4 
^tttBfS'N'y K^-y:/4 i \t^y^A^^t^t^^y^^1^^tii^o 

[ 0 0 6 1 ] 

Af*6*ItC. ^m.%3 1 07tC^-rJ:^lC> -I'y'J'A-h'J'yv'l lA^e.^J&^n^'T 
:/i74«:ffli65-r>^'jSi6gP5 1 j$MgP3 7JcailS?n5-l'yi'«t$&gPl 3«rS^-;l' 

[ 0 0 6 2 ] 

'Ty^'Stogiss i«. -(y^^^ui 3 tmmt y ^ io - Y ^) ^ 'J \ xt-h^^tn 20 

n/-cgp*?Tfet), 'r'>^7!3-h'j>y>''i \ <f) -( y \ 3 tmw.w> 3 7 <D ^ y ^ 

1 tcsi^^n?.^^, -r>^4*^ii.gpti:jin'5:i,^j;3'ryi'ia46Si55 1 y ■t^^t^ 
U \ 3 t(om^^mt^o y ^ 5 3\.i. ^ y ^ fi- V 'J \ \ nmm^mK^ y ^ 

4 tcgA t T t t o /cffi^^^o 1^ < t <^>T'fe »3 , -< y ^ ^Wi^ 3 % . 3 9 J: 

[ 0 0 6 3 ] 

#i|!ti5 4a, 08&t>*09»c:^-rJ;3fC, -^'y^/}S46gP5lA'>6'f>^'4*<tt*&^fn5 

'fy^'MASSeii. y ^ WLX^ & \ -h^ h y "7 A tf^-^Xt ^ y ^ ^ & 2 t . -< y ^ 
m Q 2 ts^ ^ y A ■^m.^t ^ ^ y ^ Q 3 1 . y m 6 2 ^ y ^ mxm 6 i m 30 
t ^ y mia^ 6 3mi:(omicmif lotircmame a ggpspe 4^r»flP'flr«#6 

, #6 5*r?8PSP6 4<OB§Sf5:^riR]tC{^l^-r5^*^gP«6 6i:. {^^gPtt6 6cD!ii^;|r 
[ 0 0 6 4 ] 

i':^^j3iiABS6i«, -i'y^'}a46g|5 5i*/fbT'ry^:'*-h'J-vi^*i lo-o^iRggp 
1 2 P^(0 y if 4 ^^-y V -y y A itc^t^nTfigtc-ry^iRggpi 2i:a$S-r?>#^*SSST' 
feSo 'ry^j5itASS6ia. ^y^jSi6g3 5 1<Oj^BffliJA^P)l'y^g6 2fT'gatte.nT 
V>5. 'C>i'^62tt> l'>i'SitABS6 1. -f y miUm 6 3 RXf m OSH 6 A t ~ W t H 

P^Pg|56 4«:/t-tT'f'yi'}5iitliSS6 3A^5.-l'>'^'4^ri^ltii-rSo -r'>i')?i:mSS6 3(i. 

y '^m 6 2 ^mns^ e 4 bx y '> 4 ii'^m^-^ nr . ^i,c^-y y ^f- y y a \ tm^ 

^nfc^f&SSTfeSo ^y^^tii^6 3li. y m 6 2 (O & mmi)^ ^ ^ y Y =f- -y y 4 i 
[ 0 0 6 5 ] 

#6 5ii, r^pgi5 6 4%r^sbT-r><>ijSA8S6 iiji:-r>^)«itB8S6 3<iiJi;*^Mijr5 
#Tfeo, i'>^S6 2rttcBeg8$n5o n & sn. 6 6 (onrnt} t . ny ^y 

V 6 8^^bT}g^?n/c^'r777A6 90S7c;:»3i:x -i'>'i'?^ttti8S6 SiJco-fy^ 4 

(D*ffic<fcoT±T(ci^»]-r-5o #6 5 a, TJStcffiH-rstt, 'fy^M6 2*-ryi' 
)5itAss6 \ mt^ y & 3mt^'^mt^^'>\tmum& A^mmb. ^y^f^mm so 
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[ 0 0 6 6 ] 

#^gPtt66{i. 0iJ;il±-E*S3'i';l//^^^^T'&»3. #65«±ffii:i'>i'^62<D±ffii: 
(0MT'ftEISS^->*6 7 tne 5 t^iSmVs <t O # 6 5?rB8PgP6 40FJS-r 

S:Jj|p]lCf>f»rSo ftEiBilE^>v'6 7{i. {^^gPtt6 60#^;'3*PS-r5^^->*T-fet3. 

ftffiSi^^^v^e 7^^^-r5<:tTM>t^g|5«6 60<t^;^^PlE-r5ci:*^T't5<J;olc lo 

Lxi-^o ctiic^o. nmrnm^-i^ 6 7 a. mmn'^'^t ^ti^ma§^6 4 ^mmt 

[ 0 0 6 7 ] 

^iz-^-^hesti. -i§g{cfi^^2nrc#65t. fflffllcjgi!$n/c^^777A69i:^ 
a*S LT51i()-r 5 cfc ^ ic^tt c.nf£'>-\' 7 h T'fe i.o ^^'f77^A69a, #i/ + 7h6 

^iJittbSS 6 3 fflijo-iffii:. nMi:i$-t§fl!!±Si:*^e>* 5^ ;*;SCE i i' > 4 <0 1 E 
<tt)^1-mffiiJi:^'>^85tiaK6 3i)lcpS1t^ffi-r5. 
[ 0 0 6 8 ] 

J.X±<D J; -5 5 4 T'li, 0 8 tCT^-r cfc 3 tC. #65 *M^©a5« 66(D#^;^lfc^f'r 20 

7 7 7 A 6 9 (onmti tic^ox-fy'^^e z(DmaSR6 4 ^FJS-r 5 oKW&-^nx 

^^ ?> o ^ L T . -y F f- -y •/ 4 1 6 i' > ^ 4 Rt tH ? n fc tC x 13 P 6 4 ^ fj ^ n 
'f'y^'}^tdi8S6 3iiJ<D'f'>i'S6 2CO't'>'^4«DftE*^iS$Si:. BgtC^-riotC, 
>i>4<DftEti:J:?)^'r777A69*<;*cmEtcj:01ft±lfP.nT.#-> + 7h68i: 

«{C# 6 5 6 6 Of^^^btCfiiLTff L±ff 5o C t t . § 6 2 © y 

^ i^AK 6 1 mt^y^mmm & 3 «ij ii b © f^ □ 6 4 6^r»afifc^n> ^ >' ^ 4 *w >^ 
Aes6iiJ*^e>^'y^!«niBS6 3i!Jtc«i&$nso ^tr, 'ry'?4<oaE*MftTbT^<" 

^777A6 9A<«7c:>3tC<J;07CO}g«»cR0, f^l^gPtte 6<D{>f^:»3lC.fcO#i/-v7h 
6 8 t men 6 5^-( y & 2A^P^S-r5i;^lC§l$Tif5o iX±(0J:9(CtT#ji^ 

5 4-?:«. ^ y ^ 4^^^t ^&\e^ y ^ 4<r>n.B.i3'^Mi^^ ±ai©fif^^^03g-r<, so 

[ 0 0 6 9 ] 

^tz. C<OSI?!g|537T'«, ^'y^l|X§g|5 12|^iD-Y>'^4AWy^S62tC#t*&$n^ 
^ y /7 ^ _ |. 1; .y 1 1 (c A 0 3i t? o >• ^ A - h U <y 1 1 tc A 0 ji ^ fc ^ ^ s 

^ y ^ J, ij >y 1 1 o±:i?tci^p,nSo cnfci?), > ffiiK i ^M^iSt s ^ X;u 
1 o4aA>e.i!ttb*n5H5<o:bcietcMt), c(r>t^. sm^Assi si^ 

ic ^ > ^ 4 a ^i^ i: 5. 

[ 0 0 7 0 ] 

^ > ^^mgp 3 8 . 3 9 «. 0 7 tc^-r J: 9 tc. ^-n^ni- H 'J -y 1 loi-:/ 

^mHiggPl 3lCiiig^^n?.SIi!gl5 3 7!^£D'r'>^4cD^«^^<tmi-5-W<D#Stt?rWt- 40 

5t«g|5A^}g«ia53 7 f^lCI5gSti-5<i:^lcBBK^nTV-So ^ y ^ 
tBgI538. 39 a, ji^g|537(^'ryi'jS«)SI55 1«OffllJffi{CjgS!a537©rtai5)!)^P.i^SI5K 

[ 0 0 7 1 ] 

^y^^mgiiss. 3905feJSgMi. jgie!g|537rt{cfcttS7'<;l/^53J;0t±gPtcia 
P> n T !/> 2. o C n ti . ^ 4 7 ;U ^ 5 3 J-X T t * 5 If ^ IC . ^ >y K ^ >y y 4 1 fflij 
lcfelt5'('>^'4<DftE*^lS$0s ^SO&f$<^)liHi:*5'^i:*Krif^S^-*'^'^^° 
i'y^^tBgP38. 39 ti. ^ y ^ 4^7 ^ J\^^ S Z y ^7 ii - V y \ \ MX 

tx . y 4 7b^ 7 f ^ 5 3 5) -y K ^ -y :/ 4 i iJlc T * < * ^ T L 
t^o ^ tiS'X^ 50 
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So 

icJcoBgpj^nSo -N-y K=^^ + -)'^4 2a. F^gfl]^iS)ic^it5,nfcjSgi5 7 1 t. 
-^7 zt^^LX^^^o --v F + ^-y:/4 p^p^i,<^H#tc<:<DrggP7 1 

7 Z^^'N-y K^<y/4 KD^mU 4 1 a ic S IS t 0 ^ "T S ii T' . 

^^ft-rvi' 4 -N-yH5^>y^4 l(DtttB®4 1 a^ifffltSo cOiffflo- 

'7 7 2 a, 15IJx.{J%7j<ttO;SiV^§P***'ffl>'^ '^•^ ''^^ -y ^4 2 tt> ^7 K 

IC ^_;^tf^5lHlSSaSl 0 1 ^>^4^i)Q^t-S-W®li^S*t»l 0 2 a. 1 
0 2bi:. ^>'^4(Din%K<'7^;UAi 0 31:, ^yi.4*^*g«i<^4^cffiT'ttW5n5 

yx;wi 0 4a*^^iSiatt^nfcyX;Pi^-n 0 4i:. ^f^5^^^tnT^>;^4*s^ 

*&$n5^F5T-fc:i.l'y^?fiSl 0 5i:. ^^i-jSMl 0 5 ^ > ^ 4 ^ « f S f ^ 

jjitss 1 0 6 i: * wr 5. 

102a 1 0 2 bA^fl^fiE^nrfo-?). -WcD5§^ffi*ti* 1 0 2 a. 1 0 2 b t 0 8S S Ifi 

n t e g r a t e d Circuit) ^ K 9 ^ - h ^ > X ^ ^ HI fiK « ^ T V> S . 

-wS^^Mf* 102a. i02bfi. ai'J'^lHlSS*^a«*&$ns«:»3ic:J;D5l^b, 'r 
y^'rss To 5 (^©f 4 ^to^uTi^E^«*5o cniccfc oin^^nfc^y^ 4 ti 
, itai-r5/X;V'>- F 1 0 4 ic^it e.n/c/X;n 0 4 a A>6?gjS©^^®T'RttH-r So 

[ 0 0 7 8 3 

1 0 3li. iHlSSSIg iolcD-iffil01alC«®2nr>.^5o 7^;l'i.l03 

-iffil 0 1 a<OBS^<*tC«®?n/-c^. 7=*- Vi^^7 7D-tXlCj:oT^S^J*^ 
Bfe*Sn 1 0 2 a . 1 0 2 b ^ - tS L T BS Ca tt ic H ty j: ^ fiE ? n 

TV^So 7^;l'A 1 0 3lCj:0-«©%^Staf* 10 2a. 102 b^HtygP^*W>^ 
jg^l 0 5CD — gP^}gfi)tt"?)o 

I - h 1 0 4 1*. 4 y^mm i ^^m^^^rcitxo/ Xfi \ 04 a A^ji^fiE^nfci' 
- F^sPttT'feo. 0 3©iiis8S« 1 0 1 tRnmicmmtnx\.^^o 

1 0 4 ati /X;l'->-F 1 0 4tcR0«tcF^P*nfcta^h7LT-*D, -Mffi^m&W.W 
102a. 102bl:*H^-rS<fe^tcEB$nTV>5o*fe, yX;P->-hl04ttl'V 
^'?S^1 0 5© — ^^rfllfiSt'^S* 

J° J^i^l 0 5«, HlKaiR 1 0 1 > -WOl^iigi5x{* 102a. 102b, 7^ /PA 
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1 0 3Rt>v 1 0 4 cBsnfc^p^gPT'feO. ^y^mmi 0 6-h^ib<D^yi^ 

At^mn&itnto ^y^mm\ 0 5o^>'^4a. ^mmifiw i 02 a. 1 0 2 biccto 

- h U v 1 1 A^e*^*^?*!;^-^^ i' 4*W>^i3iiSS 1 0 6tc«tnii». ^yi'JBEM 
iaurdi^-N-y K^>y/4 Uca. -S^cD5I^Sln<* 1 02 a. 102bJ-#fflt 

LTii^i 0 Qmmmr'-)^<Dnm^in.i^ \ 02a. 1 o2b?:<i^fc-r>^?Ksi 05 

^CJ:oTi:n6.-^*©^^fit^i* 1 0 2 a. 10 2 b « ^ tx ^ )i :i 3S t T - w o 
fgiiSini*io2a, l02b^c^^^51■?.^'>^^ssl05rt©^'>^4%, ■< y!^ mm 

1 0 5 icf-y 4 *^}^fc$n5o ^ UT. -n<D^m^ifii^ 102a. 

1 0 2 bic^^H. <?y^tf. 1 ~3 p s e c©H/^;i/:^il«i*SS1-cfcjcJ;0. 
^SJnf* 10 2a. 102 b *^ ^ n ^niliS iP^ ? n . ^-O^*. -5^<D5tfiffi5ti* 1 
oia 1 0 2 b i:lfrSg|55^(cmfflO^ y^^ta^^fSSt. ^- O >- M rS © j; 

oTfe Wfflwf >^ 4 A^ffE?n§ 4 ?.) o i:ntc<fc^T, ^^^^i 

0 4 a icmt ^^^x ^ y ^ ^-^ruwrn-i nrc^ y ^ 4 tmm<oi^m<D^ y ^ 4 y ^ 

mm \ tLX /X)l\ 04 a *^P.tttll^n. IBSltt P±lCg?»5n5o 
[ 0 0 8 3 ] 

Sm<*102a. 1 0 2 b*^M^2nTV^5o 1-**^^. ' ^ ^ ^ ^ ^ ' ° 1 2 £ L 
-^<D^f!afi«tf* 102a. 102b«fii^5t.<0-eS)^oRi*fi^t-. -J^O^^ffiKf* 

1 0 2 a 1 0 2 b ti. PiltitSKE-r 1 2rp^mDX7f,ttimmP <oMni5\^twi, 
ISl^fpltck^SnTV^So ^fe. 01 2T'«. /X;H 0 4 aOteB^ 1 ^m^T-75UT 

CO°''c^ -WcD^tftigmftl 0 2 a. 102bT«, 1 o <7) 5g ^ffi fiii* 2 O tc J »J 
L f- J; -5 ff^« ^j: 0 ft 5 U T-li A^^^^JC 'S: C i: A> ^ . mtaffiAMi trfStOfit tc * S 

, cco-^n<D%mmtfii^i 02a. i 0 2 b ^n^iic^^ t fcti^. :tn^'n2^ss2 
zci^ Vyi^mmi 0 5 p^co^ y -^^ 4 ^mmi^^ ^rcubicii. -ti<D%mm.tn.w i 02 

a. 1 0 2 b lc-^£0«;b^i)PAT-WcOf€SiSJni* 1 0 2 a . 1 0 2 b ^ ^"T '2^ S 

ffititffiA^'h? v^i:. -ikt nm^ t < t ^ -l^mti^ & ^ tl^ ^ -WO^SiStai* l 0 2 a . I 
0 2 b<DSSifil*S<-rSil tJC<fcO> '>*l.>«Sit-e}«llS2^^5ili:*^T't5<fc^lC*S 

o 

2 a 1 0 2 b i: Lxm^iti^iftm'^^m (ii^tt) ^cotsj^A^e.. -^o«^«fiti* 
10 2a 102 b(Dm^^n<tzicii-^<om^ti^&^o c(orcib. m^^m<r?> 
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ctii<. ^mt^^tx'. ~iii<onm&^Vfi 102a. 102 b<D&mm^^< t.TV> 

[ 0 0 8 7 1 

tc6X ^y^mmi 05rtoi'>f*/X;i/i 04a<t»3ttHi^rii5i:*tct3V^T. 

-M<o^mw.mi^ 1 02a, 1 0 z hKi^^x^y^mmi o 5fH<D^ > ^t^mmt 
-ecD^m" tfit,^%m^^mmt'^m\:\crj:^^^r.^mts.mi^\ 02 a. i 02b^^ 

il,$ij'#-r5 i'fSrS i y X;n 04 a 0«TtctttH2n?.o l^tc. -^SS 

fSftifilni* 1 0 2 a . 10 2 b <D ^^S^ 4 1^ H 4 ^ ^ « > -W^O^fiS 

iil 02a 1 02b±T?IIISPl^ti:^>^4*<?SliSL^}SA^fg4L:ft<^D. 

i*i 02a. 'io2b©Ms;?i^©^n*^-7?ti:-rnTi'y^jS}Si*^ttai^n5o 

cn^013*ffll^TgiWrS. 013 (A)Rtf013 (B){i. 1 

0 2a 102 btcfcitS-f y^^rS^SNfSoMi:. ^>^/S®iOtttllftSi:«o^i^ 
%3^LTV>5c 'S:*?, 013 (A) (i. IB^^PO^f?:^!^ ( - (D f§ ^« *t 10 2a 

1 02bA^Me^nTi/^5:^ipj) ottaiftaex^^b, 01 3 (b) a, ^^*fip<o 

^tT;?l6]i:IBSia22 7?l^ (/X;H 0 4 a*^MA.T'<,^5;^l^) © ti: W ft S 9 y ^ b T J 
, 01 3 (A) RXSmi 3 (B) fi. 1ll$fttcm?a%^^HOM^i:oT43»). -5^^051,^ 
klnf*10 2a. 1 0 2 blCfcltSffilnMfi. ^F^MO. 0 4 s e c T' 3 % . M 0 
."'o8MsecT'6%@SO«-e.OttCtlS-r?.o ^Jfe. 013 (A)&t;0l3 (B) 

[ 0 0 8 9 1 

0 1 3 (A) Rlf0 1 3 (B) KTikt^oiC. M?a^4^HlcM*^^U5 t , f y^jSJg 
^CT', ^yZf^-y K4 1 tt. cl OltlS^f'Jffl -^©^iiSlni* I 0 2 a. 10 2 

[ 0 0 9 0 ] 

U±(Oi^orj:-s-y Y^yZf A ITMi, §^>'d7?gSl05!^cO-W<^%^*S*x<*l02a 

2 a 1 0 2 btcWL. PIS|B)^tC|p|-«©X^Wl/4^*«l&-r5 il i:T', -W©%^fi«ti* 

1 0 2 a. 10 2 b ©«^a^41^H*^Iift±^ C i:A^T't 5o L fc o T . - 

wcD^s^ffifitwi 02 a. 1 02b ti. ^yi;4^m^icmm^^^^ti)^xt. -(yp 

[ 0 0 9 1 ] 

^ IC, -N-y -y y 4 1 ii. > ?SS 1 0 5 |*l(D-*t<?Dfg^SJnf* 10 2a. 10 

2 b^k^afl^BtF^^S^^Hiixfe^lClimSfixi^l 0 2 a. 1 0 2 b%$IJS|-r5o z.<n 

>y 4 1 -W^^iJlgta* 1 0 2 a . 1 0 2 b <0 9 ^ <0 - ;^ i: fti :^ i: 

02a 1 02b^n€noara5tSfltKtcMA^^C5J:3lc^j:'9. /X;H 04a 6 
^'Sgrgi^Di4tHftS*Wy^4©«3¥ffi(cJ^bTMi6lc*5<fc^t-/X;H 0 4 a*^?.^ 



[0092] ^ , ^ 

ic 0. I^]^lf^^ffifii<* 10 2a. 102 b cD SH iS 1^ M tc # i.^ S In ffl *nf 5, o t . C cD 
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*t5. ccx'ii. ^is.fn.w\cmri^iztt(omti^^.^t^ctX'-n(D^mmtriii^ \ o 
(i'5:< , mxi£^is.triWicmtii}^^fi^tm^^ ^y^^ -fibre tx'-aoy^m&tfiw 

10 2a. 102b lc43ltS^ja584l$K«r-r e>-r C tfSjmT2b^o 

J[ic ° u±o j: 3 ic^fiSc^nz-cN-y kj!)- h u -y 2 5 n s :^ u > ^ SB i ^«fi£ 

[ 0 0 9 5 ] 

:f U y ^ * 3 t4 . ± 13 la 1 R t>* 0 1 4 tc -r J: 9 . <y F * - h U -y i/' 2 *^ ^ « ^ n 

5 ^ ^ _ J, ij ,y j;g«gp 8 It. ^ >y H * - h 'J 'y >^ 2 ^r'N 7 K * - h U -y 

8 1 iciS^. El^t 5/-c46®'^•y K* - h U -y 8 2 i:. 'N-y K + + -y 

f 5-N«y F4^+ «y ^F^F^«« 8 3 i: . IBSi^ P $&Sf ffi t 5 Ifi «^ 8 4 i: . $&gPffi« 

^8 4 (ct5i5ifip^««&-rs*s«!P8 5 i:, «egfat««8 4 *>e,iesi$fip*^ta:t)?n5Sf 

«P8 6i:*Sr5o 
[ 0 0 9 6 ] 

jf J. y .y i;gij|g|J8 1 (i. 'N-y K*- b U -y i^' 2 ^ n 5 MSPT- ^ . ^fT 

r SiSfiilSlcr - ^ffl ^) EPWJ^tf 3 fci6> ^ 7 -y y 4 1 © Rt (ii ffi 4 1 a ^trl" 5fS 
^«tPiO«ffii:*^BS¥t7ii%§J;3(^'^"yHA-h'J7i^2A^gS«n5o '\-yH*-h 

I' y <5' h U 7 1 1 S©^®a^i^V^*'!t^^fp•e$5/■c46. 'n >y K*- h 'J -y 

ii5 8 nc^Lx^m^mic-s-y vij-ho i^unmms zicj^^xumn^o 'N-y f 

- F U -y i'-iSJ^iH?? 8 2 . <y F * - F U -y 8 1 -\ -y F ;«3 - F U -y 2 % 

Sfljjpiftitcisjfr §fc46oii^T'fe 0 , 'N-y F A - F u -y >^ 2 tcisit enrcos^ 8 2 a 

U -y y 2 ^ B 46 b T « # ^ 0 S T' t S «fc 9 IC L T 5 o 
[ 0 0 9 7 ] 

^.y :3r ^ -y -fmmmm 8 3 a , <y F ;«7 - F U >y i^* 2 O -y F + >y y 4 2 F»1 f i> 

IBil) S|5 * t T 0 > en BiJ ^ tT 9 i: t ICN -y F ^ + -y y 4 2 ^ b T ^ -y T/'N -y F 4 1 

f}^mmfi&p Kf^Lx^tiit ^ icL. mmfj^mi Ltct^ic-sy F + + -yy4 z^mm 

F 4 1 «r«gaf5o «&Sf«E«fli 8 4 tt. IB^^ P %j»2|-r 5 SBfiaJ^ W t 
T43 0 . m^a 8 5 fi^ lb mEmf& P ^ ^ -y ¥ io - h U y iy' 2 (O^ yf^ -y V 4 1 

*-e)«3ML. 4 A^ttffi^n/ciH«i!iSP^sf«a5 8 5 icmmLxmmn^^^mtit ^ 

„ $&MP 8 5 ti. l^flPM«l« 8 4 lcf2Si*S P «r«**&-r 5^Pa5r*« 0 , F 8 5 a ^tC 
«li(«?OtBil5lttP«:««bT7.F>y^-r5<:i:A^T't5o 8P«P86{i, -O^'JSjKiA^ 

qtaisn/ctBjg«p*^*&sfat«i«8 4»cj:o»i5i$nTSfWsn5. 

[ 0 0 9 8 ] 
[ 0 0 9 9 ] 

um^^\ lofi. 01 sic^-Tidtc. ^i;y^^*<*3o^igi)gi5*iKS)-r?.yuy^f 
!fgi)gp 1 1 1 Sfeo-ry^ 4 t^tjsf S'N-y F^'y:/4 1 tc«i&? n5«}ifif^*MW 
•rsttwsijpsp 1 1 2t. 4 <DS«^g^-r 5#^a5 1 1 3t> nsusHt 

m^iDxmti^no xmtii^^ I 1 4h. ifiy^iyp^'^ix^A^ia^^ti/cROM (Re a 
d Only M e m o r y) I I 5 1. m^m-^nrcmmzra hmti^m^tiitm 

RAM (Random Access Memory) 116i:, S g|5 <D $ij ^ ?7 o Um 
gpi 1 7t^^LXl^?>o 
[0 1 0 0] 

'J > Sg IS 1 1 X $iJ SP I 1 7 *^ P. 0 M ffli ffl # tc S t X 7 F * t >y « 
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^igiftgp Ilia, mm^ 1 1 7 i)'^(Dum\B^icm^^. ^mmwtms A^mis.t^m 
p 8 6 6 flf sfi -r 5 o 

[0101] 

tttB$r«g|5 1 1 2{4. 0 1 6Kyrst^oK. € tx € n *^ S tit <* T' 5 - W O ^ S liti* 1 

02a. I 0 2 hicm-m^'iktrctb(ommi 2 0 a . 1 2 0 b -i^O^^fita^ 1 0 . 

2a 1 0 2 b 1 2 0 a . I 2 0 h t (on^m^mm^ * > / ^ ^ ^ ^ ^ ^ 

yif'm=?lZla. 12 1b. I 2 I c -^(D^mi&mW I 0 2 a , 102blC«^ 

^tx?>mm^mmt^rcib<ow.tfii 2 2 a, 122b. 1 2 2 c , rofbiesm 1 2 3 i: 10 
(i X s « ^ HI K -e * 5 o 

[0102] 

«iS 1 2 0 a tt. SliifiStf* 1 02btcSig!$n. ttifl 2 0 h it 7. y 9 > ^ \ 2 
3 c . plSS^n 1 2 2 ^yi-bTSm 1 2 1 a . 121b. 1 2 1 c jl « W tC ^ ^ n , 

1 20b«:«:tiiii:tTfeJ;v>A^ eiJ^tfi&J^SPi 1 7^*^eilg5«l&«n5<J;9tc-r 

[0103] ^ , ^, 

Xf-v^y^^^l 2 1 ati. ^I^^jni* 1 02ai:^*7>Fil(OMt-Sefi?n, RttasiJ 
»gM 1 2±<*<D:i->/:t7*Mffl-r5o X-T-y^V^^T^l 2 1 btt. -J*t<D5l«5fi*i 20 
{*:102a. 1 0 2 b aSlit 1 2 2 a , 122b. 1 2 2 c i: CD S IC IB B $ n . - W O 
m&tnW\ 0 2 a. 1 0 2 btC«*&-r^«:'3^fli"Jffl>t-?.o X'l'>y^^i'*^?l 2 1 cli. 

S^fiiai 23i:miisi 2obt<DKicBHH^n. ■< > ^ mm i n^mi5 o 
tLX. cti^T.^ y ^m=f- \ 2 1 a. 1 2 1 b. 1 2 1 ctt, ^■n^^n^i-:^/*^ 

[0104] 

Sijtl22a. 122b. 1 2 2 c ti. ^n^nS^ ^fititfl^W >y 

1 2 1 b*<«»)^^?>n5i:i:ii:J;t)-WO%iiJgSii*i 02a. i 02bl<:«l&$n?. 

«;^I^Silffll-r tam 1 2 2 a « ffi ^ ffi *^ t < . i^«.^T'ffiln 1 2 2 b *^ 

;>;t < . Sin 1 2 2 c cDffiKffi*^at/h? < i5:oTfc 0. -5^0f§^Sia{* 1 0 2 a . 1 30 

0 2 b li:«-^&$n5«;^|{im^ 1 2 2 a . 122b. 1 2 2 c (0 M n K ^ ^ ? tl S <t 
[0105] 

pIS«m 1 2 3 ti. «m 1 2 2 a . 122b. 1 2 2 c ^ ^ to ^ 5 C T' - W O 

^ffijHi*! 02a, 1 02b€n^'txicfi^ili&^n5m:'3%stcPS!5-r^j:i:*^'??t5o 

[0106] 

ttttBMffllgRl 1 2X'\i. X-r-y^V^'*^! 2 1 b^:t7tCbTffilnl 22a. 1 22b 
. 1 2 2 c i:-*t<D|g^Slai* 1 0 2 a . 1 0 2 b t S M $ n T ^j: t t , X -y ^ 
>y^?l 2 1 a^^y\Zt ^ t. %m.\ 2 0ati^fbntitl^m.M\n^m.-^iCifc-n(O^Wi 
Sm<*10 2a. 1 0 2 b ni. (Stt 1 2 2 a . 12 2b. 1 2 2 c IC « )5it *^ 40 

»Sn'a:</0 o COtt. -^^tOflfS5^S^i^^*:l O 2 a. 1 0 2 bOjg5ifflA^ISSl5|-T'feS« 
-^tCtt. m;b*^«i^5n^c ^ t «-«0%iaSlni* 102a. 102bA^^ife-r5«5«*< 
BS |5l - * 5 o 
[0 1 0 7] 

c:CD«-&> 'N'yKf--y7'4 l(i. 01 1 K^^t -5^cDfg^fiKi*102a. 10 

sttttiTSo i:nc<tt). ttta^nfe-rv^ffiSiti. iai7'i'i30T'5^-ra3»^ii:« 

#-r So 

[0108] ^° 
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1 22b 1 2 2 c (D^ ^(DiSitXt- t<D^m^^yi^^^ T.-^ y ^y^fM^ I 2 1 a^^ 
•r**P^, 2 1 bA^•«^nl 2 2 a. 122b. 1 2 2 c <D {sjn ^ 

mtn^ctx'. mmMW i o 2 a tc«*s^n ?. a ti*^'>«:< -w©ifig^ain<* 
10 2a, 1 0 2 b ii:«*&*n5tt^tcMa*^4U5 c i: A^e,, i^tic^s-rsfiitct. 

S ^ 4 i: ?. o 

Coi^.^ffiStl 2 2 a. 122b, 1 2 2 c ^ n € n S S S In ffi ^ « 1" 5 C ^ ^ 6 
7.i'-y^>'^*^?l 2 1 b <r)m*)Wl^-C'-n(r>nm&tjiW I 02a, 1 02bC«IS? 

cniciV ¥^-yf 4 1 -5^05§f5Sta<* 10 2a. 102 bT'^^-TS^ffi 

tcMSA^^u. Ts-r -y 1 2 1 b®^»)«!^-e-*to5ifna*ti* 102a. 10 

10 2a. 102 b MSS ^ n fc :^ |6I = S |!g tc ^ <b s s <1 

i^itc,* tttbWSHaJ 1 1 2 01 7 ic^-r J; 9 ic. / 1 0 4 a €> BSSil ^' > 
^ffiriSi*^RttU^nT«?iLfc«?l;Sl3 0A^?.. 0 1 7*^01DT'7r>-r--WO5S^Jgta 
{4: 1 0 2 a , 10 2 b M IS ^ n /c 7? (pI . f ^ 12 ^1 « P « ^ ^ 1^ I- ^ ® ^ *^ ^ 

^^j^l 3 1 1 32. 1 33(D<5in*^ti:'f'>i'?SiKi*«#^-^S*^^^'^"y^*^'^ 
y 4 1 4s<J'«i1-5o MlcpU< (i. tfij^tf ;^^-y^>^*^^ 1 2 1 b A^mfaffl'Olt/h? 
l>S5n 1 22cicg|5??n?.i:. ^mW.tTii^ l 0 2 a ic «t ^ n ^ « :^ S t ^ < ^: 0 

-^^05g^«fit«^l 02a. 1 0 2 bK^.S^tEn^mti(Dmmf)m^:kt < rji^C ti)' 

pklf -y 1 2 1 b*<^g}nffl<Ogt;*;#v^^g$^l 22alciti!^?n§i:. ^ 

®^Sjnf*i02alc«i!^?n5«:bA^«t;*:t<^t). -WOfg^igJa<*l02a. 10 
2blc«*&^n5«;^i<0MS*^g*>'J^^<*^;^i=*^^^ t'yi'jKiSili*?*^! 30*^ 
p.«t.jfi'/>{4HC»«3*^l 3 im^W^nSo 

J° ' itoftUISSP 1 1 2 T'(i. 0 1 6 IC^I-cfc 9 fC, X-r -y 1 2 1 c ^« 

ATttigi 20bi:g^-r?>fc. ^>^fR®iOttaJ^lSi^0i 7li:75-r«5*;*il 30* 
^lcbTXi'-yf-yy«?l 2 1 c*^7>Ktcfi^^b/'ci:ti:«5S073iS]tc-r?.ci:*< 
•e^S, %fi«inl*102alCli. 20aA^P>«*S^nSIB:^<^fflfi:. 

miSl 20b*^e.c0tttlt«IS^n5Ci:lc;&?.o f^^^^^ -WO5gfiS}n<*102. 
1 0 2 b<D^W^^W7.^ V fmi- 1 2 1 c^^'-^y FtCgJMb/cilt tWJMlC*^ 

°i 3 otitic. 7.^ V 9yf%l- \ 2 1 c*y7>Ftcjg^l.fci:^i:{iSW{|iJo«3!iitt 

R^WtC.^lj^tf X>1' <y ^y^'lg? 1 2 1 c *^S*tffllO«t>/h? V^SSIri 122c tcjg^^ 
nsi: «iil 20a*>P.omtii:«j!Sl 20b*>e.O«;^ii:A^ftP^5nTI8^Sjn<*l 
0 2 a lc«*&^n5«:^i*^«t;»:t < 0. - J«rofgl^fim<* 10 2a. 1 0 2 b icfi^^S 
Sn-SII^OMSA^ Xf-y^y^^'H^^l 2 1 c*«Ml 20blcjg^L/c:^^Kgfc:*: 
t<'S:5Ci:*^5>s 'ry^ffi«iaS3»^130*^P.»tS''^ffiB©«».^l 36lc«?P 

^nso --n. m^i£7.^ y 9y -tfm^ I 2 1 cA'«sfitffl<ost;«:ti.^smi 22a tcs 

i^^n?.i:. mMi 2 0a*^e.om:'3i:«il^^i 2 0b*^5.<Da;']i:*^ia»$nT%ii»©i 
i* 1 0 2 a lc^.*&$nS«:b5b^lfe/jN? < * 0 . -W©%^fi*t<* 10 2a. 1 0 2 b fC 
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10 2a. 102 \>\Z<^.^^Xv^%1^^^Wt^Z.t1S<t^^. 9?P^ 1 3 0 
T3V 1 3 2. 1 3 3. 1 3 4. 1 3 5. 1 3 6 ^ tl ^ ^ <D IC « 3¥ f 5 * ^ C > 

coi^fc^ qtmiUSSgn 1 2T'{i, X^<y^y^^?l 2 1a. 12 1b. 1 2 1 c ^ 

tC7lSP§lC^<l:$-»^«^i:*'f'^^ 2 2 a. 12 2b. 122c 

1 2 3 i;«rffl»-&*P-a:5J: iiT-fy^fS?^ i O ft Hi 7^ (S] 7 IS ± ^ ^ 5 
T'tSo /X;H04aA^^BSSillc>itBSnT«3¥brc«#;^l30;gr* 

.L^^^:. IBe^tP ©^ffTJlSJlCHutStc 5 0MniSSOiGarttci'>i'ffi?iSl*»?*1"SJ^i: 

-e t 5. o 

jS?Si^tttii«-ii-5J:9lC'N<yF^-y^4l<D[a:tBftlS^$'jai-rSJ^i^*^l'^^^^'* 
tB ^: - K i: IB -r o 

f^fc.' ttttSM'^gP 1 1 2T'«. «^C0«*&«:X1'<V^>^^? 1 2 1 a. 1 2 lb 12 

J^±4ti ^ / X;n 0 4 a ^'^jSri i A^BSSifili: (It Hi ^nT«3ib fc«?¥^ 1 30 

CO.: i:n:|ig^?n5i: iia!S:< . ffd ^ ti' tt HI *fJ Si i i 2 ^S: M®1 5 c i: T'« 

M^mcli^ 018 (A) -01 8 (C) J;^tc. l?iJxlfmSOlEHT'fe^ig< t 

f-v^i: t§ la 1 8 ^'^en D T'?>-r73(Siic^tT LTi/^sfB^is p <o 1 o<d«#j^ 1 4 0 tc 
^^yy wmx ;&Mi^LT^S(llla?*^^^?.<fc^^^iS'J^sl5l 1 TA^ttaiM^gpi 1 2*«ij^ 

Rtmi^gp 1 1 2 ti. 0 1 8 ( A) T'^r J: 0 tcy x;n 0 4 a ic« tTiBiitt p ^0^17 
;5ifi)A>p,Jfic5i^T < 5 1 4 otcip]*^o T'N-y H^«y:/ 4 1 *W > ^ « riS i * / 

104a*^5.iltWr5i:t, 016lcS^x-rx^'y^>i^^?121btSinl22a. 1 
22b 1 22c<D9-^<D{5inA^i:©igrc'&^^'l-t, X^-y^yi^'^^l 2 1 ^^li^y 
\Z L -^^f -y 1 2 1 c i:T', «!i 1 2 0 a 

Ml^ktai* 10 2a. 1 0 2 btc, s % i. :^ t $ <D « ^ «^ ^ n 5 c i: *^ . ?S 

coiiJ ^ lttti$|J»gP 1 1 2 y X;n 0 4 a i:3fi^-< «?tiS^ 1 4 0 o Sg il ic i: 

T«*t{i<OS'S:SS*t 1 2 2 a . 122b. 1 2 2 c t/ rI ^ ffi In 1 2 3 .J; 5 - W <0 % 

»iiin«:i 02a. \ ^ z hK>^mt.^^n.'h<ry^w.^wm^-^ ^ ^ ^-^ ^ y M \ 

i^lc3fi-:3< «?*J^ 1 4 0 ic«?l^n5 i ^ tc'N^y K^'y y 4 1 5 o il n tc J: 

0 -N-yF^-yy4 IT'Ci, 01 8 (A) T'?s^<t9*yX;l/l 04 alC^LTsfi^ffiP 
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^rdltiilm^i 1 2ti, 01 8 (B) T:',T^-r<fc^c/X;n 0 4 atcWLTI^Sil:^ 



CtlLlV ^^7^4 If-tt, 018 (B) T'^tJ;^*/X;H 04atcWUT 

ttSiffligP^i 1 018 (c) X'^.t^oKyx>vi 0 4 aK^Lxmmm?<oMn 
^^.cMm^^m^ 1 4 otcie,*^-.T^-y K^«vy 4 1 ^^-^^^^^ ' ^^^^'^ ' ° J ' 

*^6tttBr5i:t. 0 1 6lC^.tX^-v^>'i^^7 1 2 1 bi:fii5tl 22a 1 22b 

1 z 2 c (Do ^(omnt^ t(Dmm^*yicL. 7.^ y ^y^m=? i 2 1 a^r^ykt. x 
^.v^>^f^?i 2 1 c^nmi 2 0 b tmmt^^ tx. -no^mt&tfn*. 102a. 

1 02bO%IKJ«8S*^x^-y^:/yig?i 2 1 c*y^>K»cSMtTv>rcttt«ffio 
tA^?>. ^y^?IrSi«tttBftS*^x^>y^>^-||^i 2 

C 0 iJ.^ttlilMSWgM 1 2T-ii, yX;H 04 ai:iSl§ll5«»^l 4 0 t ©EBillc (5 C 
T^JnfficDS^^^Jfiftxl 2 2 a. 122b. 1 2 2 c & t>' pJ ^ IS St 1 2 3 J; 0 - ^ <D ^ 

iiffijn<* 10 2a. 102 bic^!t^-isnin:h<omm^mmmt^ctx^>'!^i&r& . 

iwtc)§il!l5«3»^l 4 0fca»^n5J:9lc^-y V' ^ -y f A 1 * f ^ f L J 1' ^ 
h -y K ^ -y ^ 4 1 T' « . 0 1 8 ( A ) T' /T 1" cfc 0 ^j: / X ;H 0 4 aKtiLXnimm? 

r.< fiutc, -^O^y^ffirS i ^a3i^ 1 4 0lca^bT«3¥^^SJ;^tc'N-y K^-y^4 

1 ^%mt ttf^x^ 

018 (A) -018 (C) tC^^LTl^i.*^ COcl iitCll^^nSC i:tt%< . 0"] ^ « 
mS'OigStCJSCT^'y^JSjS i *«»^ 1 4 etc 2lHlil^. gL< 4 lHlW±a«IUT 
«3!P$-i*-?. j: 9 tcttmsr^gp 1 1 2*^'N'y H^-yy4 i * $iJP $ Hi T t J; 

[0 1 2 8 1 

ttffiL'^gP 1 1 2 T-a. -J^tO^fiSSxf* 10 2a. 102b IC 5^ 1* 5 « tl © 
^rT.^" <y 1 2 1 a . 121b. 1 2 1 c ^ * :^ / * 7 "T % C i: T' ^ > ^ ?R « i 
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m 1 5 ICT^-rS^gP 1 1 3 ti. i^iJ^tf L C D (Liquid C r y s t a 1 D . s p 

mkw. wwmm. ^ y ^mmmomwt^^prtiiiit^o ^^^^ ^f^'if/*;.^^ 

A^isi^i 1 4«. ±^Lf=0iB.]^<*. ai«'J««. irfSjsfTTirn^o 

^ , ^_xy^;1^3:/ei-^-^PDA (Personal DigJtal Assl 

s t a n t ) m(on^m^-c&^o 

[0 1 3 2] 

BCUniversal Serial B u s ) . R S ( R e c o m m e n d e d S 

fandard) 232C, lEEE(lnstitute of Electrica 

1 a n d E 1 e c t r o n i c E n g i n e e r s) 1 3 9 A m (Om^KmU L tc 

IEEE 802. 1 1a. 802. lib. 802. Ilg^A^ifeSo 

R0M115«, flRJ^tfEP-ROM (Erasabl e Programmable 
Read-only Memory)ll<D^*UT'feD. SUffllgPl 1 T^Ml^^MSO^ 

MlieiCD-H^nSoRAMliea. a^SP l i 7 tc <t o r o M l l 5 *^ 5.S!»tB 

Atoiiffi^^i 1 4 tM^saasB 1 1 8 t(Dmicii. m^a^y^-^y 

-^/A^^SUTl/^Tfei < . il©®^. Am:»34S? 1 1 4 a, <^J^tf L A N ( L o c a 1 

Area Network), ISDN (Integrated Services 
Digital Network). xDSL(Digilal Subscriber 
Line) FTHP(Fiber To The H o m e ) , C A T V ( C o m m 
unity Antenna T e 1 e V i s i o n ) . B S ( B r o a d c a s t i n 
Satel 1 i te)l?CD^>7b7-^'JBlcS^^n. x-^^3Hitt. TCP/IP 
(Transmission Control Protocol/Internet 
p r o t oc 0 1) ^cr)^ffl/Ph:3;l/JC<J:»3tTl5n5o 

^{t^icacJt, ^gp*isij'iaii-rSo wfflisp i i 7, iKoi^^saaya^fvi^i: utro 

Ml 1 5ft^P.M*^tfitTR AM 1 1 6JCfBtlb, C <D 7 n 7 A » "i? t ^ * t7 O » 

Ml 1 eiclSlit, i:o[)ynifvAlca-:Jt, tttUMfiSSU 1 1 2 © 7. ^ -v ^ > ^'Ig^ 1 2 
la 121b i2ic<Dy^y/ty^m<oi^^r^y:^mm\n\iti!,y5\^^mmmK 
^it'-r^i^^\c'umt^. %m^ \ i 7(i, tfff ± t ti^sih^^ p tc^>i tr-r > ^ 
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^ -5 Mil ^ Rt ai $iJ ii SI5 1 1 2 tc^-ltS 9 ic-r 5o MWffjlc. Um^l l 7 (i, IB^Ift 
PtC*ilt5'N-yK^-y7'4 105yX;l/l 0 4 a*^e>i»SSii73lR]«Of2HE£Ofe<Diga*^-# 

ia<. ■r*^^^fe6^-sii<^ fBiS!KPoyx;i/io4a*^e.isfie:^ifij®ffiBE«:it>i:^ 

^ ttffiir^SP 1 1 2 ©T.'l' -y ^"m? 1 2 1 a . 121b. 1 2 1 c % »J » b T 
[0137] 

[0138] 

t fc. Si|'#gi5 1 1 7 fi. xmtiS^^ 1 1 4 A>e,A:^»$n/-cEnBiJT-^^tcf5UTttl±J»Jffli 
gpi 1 2*^$iJ®-r5±JEtrc^l©^'yi'tttil*-Ki:^2cD^'y^(tl:tiit-Ki:*«^ 

^ o^f j: 3 )5:g|5 5^> f ^ b ^ fe ^ S < L T S O ^' f gP « o fc i: t « , ^OSR^ 
lc3>tJ£1-5iBilffiF'0{ifitc^2©-r>^Rtait-KT?^'>^?S?iSi«rttait5«fc9fCtt 

sia©«pofiHic^i©'f'>^ttm^:-KT'i':/^ffi?Si%tttii-r5<fc9»ctttii*ij»siJ 
1 1 2 *iJ ffl) -r s o 

[0139] 

tji^s iii±(o ^ 0 icm^-s ntcfifimm^ I i otctsv^rROMi i 5ic:fa^yK^^m 
i*«-igS)-rsF7'<'7i:iisx«i!ia(saasBi i s^-fttrmuttix cnb^mmw 

[0140] 2° 
a±OJ;^tCliB!c?n57''JV^S«l<O±»<Oi)f^tCOI,>T02ORt;02 1tC 

tSlft$nfc5aa:/o^^AlcS-:Jt/^TSiJ1WgPl l 7l^«ia^L:*t^CPU (Cen t r a 
1 Process i ng Un i t) OiflillcS^l/^T^fTSnStcDT'feSo 
[0141] 

mnmw^r ^ t . mnmm^m i i sit. )MtR^tifcx-^j;oEnBij-r-^^ifiKt» 

[0142] 

tC . M ^9 SI? 1 1 7 t± . X r -y y S 1 te T . S S « 3 2 y . 3 2m. 32c. 3 2 40 

k m^<o -r > ^ * - h 'J y 1 1 y . 11m. 11c. 1 1 k ^ nr 5 *^ if o 

^^?!§Si52 l£r)5:gjegP2 3i:ff,^iag|52 4i:cDff,^(D*^(i:J;»)!ftJ»?f5o ^LX 
, $ij'^g|5 1 17 a, :^T<Dg«g|5 3 2 IC'T y ^' * - h U ->* 1 1 31 W K S « 2 tl T l/^ ■§ 
t t (i X f- -y ■/ S 2 it , /> < i: t 1 <0 8 « 3 2 ic fe- T -f y * - h U -y 1 1 
A^)iWtc^«$ nrt/^^i/^ t t «Xt >y y S 3 tc jitfo Xr <y y S 3 tc^sv^TJi, 
nTV^)5:l/>fe«l'>'^A-h'J-y'>'l l«ra-->ftc»lS-ttSff^S^%»eSBl 1 3*Mt 

[0143] 

ifiijffllgpi 17 a. Xx-yyS2tCt3l,>T, 'fy^5il1^aigP3 6©ttMfiJnfI'0^{bi&^ 
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3 6<DttmSJn«*^^<tt, mm&LTKH^t. ^^gPl 1 3tc. ^ y * *^ 5S fit 
X ^ ^ t ^^^t ^ , 

ifflii 1 1 7 tt, ;^r<>y S 4 icfei^^T, Jt^a5 3 7 4 A<r)t««WT> 

llx!mm^\ 1 7{i. 02 1 ic^.rxT>y i l{clov^T. xtufi^^i 14^0 

r-y :/s 1 2icii^^, A*^nrcffifi!iJx-^'i^fcitsfe^ii< l 0 o^^-r gP»J-:^n« 
wmmi'fl'iiom^. mm^\ i 714. e 2 2 ic^r j; 9 1;^ ^ ;^ ^^^^^^Jf 

T Fl^i' 8 5 aiJtc5^«I^-<i:. ^-y K^>y/4 1 0/X;H 0 4 a=&BW$-t*5o 

^Lx"^ SJM 1 1 7 ,^sfffiisii8 4 ^mf^tt^mm^-^^mm^^xBm^p^ 

mn^^^o ^Wff^iC. MffllgP 1 1 Hi. h 8 5 a A^?.*&^P-v 1 5 OlCioTae 

§i*sp^?itmt. n\,^Ks.My5'pncmnt^-n(o^ni^-y 1 5 1 a. 1 5 1 tic 
oT^i^m^n/iiBSSft p ©-'K^Sign-^ 1 5 2K\i!i-ALxmmy5\^^R^^^rcik 

[0149] 

cntnvc. $ij'#gi5 1 1 7 . tttii sr«a5 1 1 2 t>^-sy v ^ ^ f a 0 ^ y ^ i ^ 
fBa«ftpictttiif ^ir«>&t7^ eta ic-r^o *i*wtc«> 0 2 3 ic^-r j; ^ tc. 

g§ 1 0 6rt.©-^^©%?^S*t»:l 0 2 a. 10 2 b t S f 5 5> « > ^^-^^JJc' ^ 
*t^4L 02 4ti:,T>-rJ:5tc. ^'D^y^^'r^P, g coi^?§ J; o T ^ > MrS F . G 
<D^^?S»^0^*ai:iFLU^^*ffl<O^ >^ 4 A^Jf t«Dtte.n5o i:nic<};^T. /X;H04 
atCjgt-Sa5»0}¥L<Dlt6nfc^y^4 P ^ © I* « O ^ > f ?S I *^/X;H 0 4 a 
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ibT K^-y ^4 1 -ea. ^ 1 ©tttb*- FT'^y^?g« i ^rtttti-r f^m 

L 1 Vd^X^f >y^y^lS?l 2 1 a. 121b. 1 2 1 c©:t://:t7?rMS91-5ili: 
T'-r^i' 4 0/X;H 0 4 a*>e.©>a:ttl7^lS]*tB^*fiPOitff^l^li:Mimfi^lc^<l:«^i^j: 

0 ^ f y ^ © « 3¥ H It H *^ t T ^ u 5 f B <^ ^ ^ 1^ t BS ii ^ IS] © a X 

{cttm^n/i«i:|5]ao^yi'4*W>^')5SSSi 0 6A^eiI-&ti:li?E«n, 0 1 OkTPt- 
6 6tD#^;bi:^^^77^A6 9(D{^»:^ii:tcj;oT^>^M6 2^D^1Pg|56 4=&P^Sb 

x^^^ne 5it. m9ic^.ti^^ic. ^ y V ^ 4 I i)^ !b ^ y-^ mm i fi'^tii^ ntcf^ 
K r^nase 4»sj$nfc^y^}^tmsS6 3fflijco^y^S6 2 o^- > ^ 4 ©^ff * ^ 

6 8 i:«lC#6 5*#®gP«6 eCWI^^tllCJnbrWLitf So C <D t t , ^ > S 6 2 

(o-fy^^SAsse 1 iiiji:i'y^i^imifS6 3«i:KcDP^pgi5 6 4*^r«msn. I'y^' 4^^ 
]go. #^gp*r6 6(DiimiJic^^ny^yh6 8tnr.n6 5^^y^^6 zt'^mmt 

S ct ^ tc?l tTlf So J-X±'D J: ^ IC LT#«i^ 5 4 ^ y ?i I % W 1" « ^ 

yi? 4 OftE^b^lSiSS ±3iEO«jf^^^ t) jg'To 

8 6J:0Sm^n5o 

$nfc-WOf8iftJftm<* 1 0 2 a. 1 0 2 blC. g fj: 5 t ^ CO tt ^ ^ t < fi ^ ^' 
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•y- 5 d A< T' t 5 o 

fR»mp (Oi^ni; t9&m:^\^r'mmwnc^it-&nrcVimx'^ y ^mm i x;n o 4 a 

i!?-a4t^ c®:/"'; y ^Sfi 1 T'fi^ eb^p ic^^btc^ mm i (o^^i^ i 6 0 
^\^x\.-rztmWi(0Mn:^f^tw&m^:^^<0Q7.i^^. ^(omAi^'y^^^ittic tn^ 

P CD ^ t7 73 loj (C }9 o a v'* ^ ^ K ± T' t S . 

COyU y^f^fi 1 T-a. iJe3|50J:^«:fflSiJ^tc*-/^-^-v7'gR^^tt§j: t 

p°n K ^ iB ^ ^ EP B'J 1 5 o 

jr Q J G 2 1 

tT^aSi;: A^i)^^ Ufc 0 . y X;n 0 4 a (Djfj )jStll«A^S < ^-y^ffirS i o«3¥ffiSA^f 
nfco UTt. ^y^fSig i cotttB73iS];&w«Biufc«ftiT"('yi' 4 *yx;n 0 4 3 *^6 

So 

[0163] 

Mtc' -N«y KA- b u -v-y 2ic^4LT^y^'*- h u y* 1 1 *^ « lift ^ fit y^^i 

1 *iiJJCBJt)iJiWt/£*^ ^ 1 'D^'y^ttttl^ - FRt>-?g2 0i'y^tttB* - KT-EPBUt 
S u i:A^nJtg'S:^-y F^-y ^ 4 i {coi^^Tfi. :/ U y ^f^i* 3 i: 'n -y H*- F U «y y 2 
^^-^orjT'ijy^igHlCjgffl-rSCtfeT'tSo 
[0164] 

*^0^{i. ?S'>a©fSi*^tttii^?.fticDS§tc/£<jSffl-rSi:i:A'«T'tSo iJiJ^tfs * 
kwa. itft^'CODNA^y^fflfitiJ^B (#^32002-34 56 0 #1^«) ^ U y 
MB ^ » IS CD m iffl * E «S ' ^ ^ - > * fi£ 5 ^ « 1* ^ ^ * ^ ^ * ^ ^= ^ 

[0 1 6 5] 

$ e,lc. J-X ± <D T* « , -5^®%^fi*a^* 102a. l02bJCcfcoT^'yi'4«rtoiit 

WlcyX;l/l 0 4 aJ:0ia:WS-a:5«^««^S577ie^j«fflt/i:*.cDT'*oTtcfcl\ 
[0166] 
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«5 © ^ 7? IB] i: BS P i«3 T? W P b 4^ ® T? « tt a -e t 5 c i: a . o » S 7 ^ e 

[0167] 

i^%K±-Ct5Ci:7!)>e.,0iB'Jfc^S^K%;';i|iK:®*aLTSnfcii!iiM£OHi8iJ*tT9iii: 
jb< T' $ 5 o 

[01] :^^mic».^^ ^ -y h^^) yi'mm^^stmmm-^&^o 

[ 0 2 ] 111 -f > ^ X -y h 'J y S E t) s -< > ->* X h > h y K * - H 'J 
•y i^«:5^-r*4tI0T'fe 5o 

[03] |p| y ^7 5/* X 7 h U y h K A - h U >y i^* f y ^ - H 'J ^ « ^ 

[0 4] IrI -f y X -y h y u y h^-y K* - h 'J -y ^^i;:^ yi' A - h u "y 
[0 5 ] iRif y ^ ->*x y h y h^-y F:^J- h -y i^'ic-r y - h U -y 

[06] ra-fy^'i^x-y h:fi;yh'N>yK*-hy'y5^«S«Sl5^/-n-r¥ffi0T-^?«o 
[0 7 ] (iH'y^i^xy y b'N-y KA- h U -y -y* h ^ >y F ^ >y :/0 M ^ % /t^ "T ffi 

0 T' $. S o 

[08] IrI 1- y v' X -y F y F -y k * - F U >y o «^ ic »t 5 # ««l <o # *^ 

[0 9] IB) y ^ -y* X y h y ij y h ^ -y K * - F U -y -yoSMSPtc tilt S#«HII«0#P*^gfl 

fc « S ^ /T^ 1" »r ffi 0 T* i. , 
[0 1 0 ] iBH- y ^ i^x -y F y F 'sy F ;«J - F U -y '>'©'^-y F^-y y^TTTt-rBrffiST' 

* 0°l 1 ] 1^^- y i^x -y F y U y F 'N-y F * - F 'J -y i^'O'N -y F^ -y ■/*/T^ t 
0 T* 5 o 

[0 1 2 ] ji)^ y v/'x <y F y F 'N-y F * - F U >y i/'iO'N-y F^ -y y%a^-r ¥ffi0T' 

^im't 3] M?g5g4B$M'73MtttHlftSi:OBa{i%/Tx-rittt0T'« ISI0 (A) (ilBSI 
««>^ff:^fS]ic43ttS'f' y ^^g?S©f^tWftJS^^^ Ihie (b) i± / X;^©M^r*l/^57^ 
lfiHi:43it5'i'y^?SrS<Oiltl±lftaS:^bri/^5o 

[01 4] |B)^y^iy'x-yF-/Uy:5'SH'^-^^5S^bT/T;-r®Jffi0T'fe?.o 

[0 1 5] |5l^y^y"x-yFyjy^SHC>S')ffliIil£S^iK0^"^^^°'>'^0'^'*^'> 
[0 1 6] |si^yir-y-x-yF7°';y5'SHti:<it3^tttiiiliiJffllg|5*aliBBt5^^0T'&5o 
[0 1 7] |S|'N«yF^>y:^<fctna:ttiL/S:i'y^'JSii5OS5*jS«:*M^Wlc3^-r¥ffi0T*fe^ 

°[0 1 8] ISl^yK^-y^jbM-DfOa^^^'iStCfpjA^oT-Yy^fSjS^il^tTmt^lfilliai-r 

5««8%iii^wtc^-rfiijffi0TS> D . IBI0 (A) a/ X)ncnLxmm^(r>^hij\^ti'ib 

3fi-:5</^T < 5i|t?*^ti:i6]*>o Tl' y ^?8i?a«:ttUi bTV>S«ffi*^ b. IS) 0 (B) (i/X 
. 15)0 (C) fi/ X;HCj>f LTtEfi^*S®^ff^l^tc3ait5S5l^lC|6l7!)^oT^' y i'fSJg^ 

[01 9] |5|-^-yF^-y:/<t'3tttllUfc-i'y^?Sf^ii:<fc§iiK»^*^^"^^1f'ttEl'^'fe^° 
[02 0] [pj-fy^-yx-y byuy^SHoi6il»^?i=Sri«B^-r57D-^ + -FT'fe^. 
[02 1] |Bi^yi^yx-yFy'Jy^^BO^y^tttiit-F*iJi0^-rS7D-^^-F 



10 



(29) JP 2004-268307 A 2004.9.30 

5 1^ s ^ - ai5 s ti t T -r w ffi 0 fe 5 o 

[023] IB) ^ > ^ X -y h ^ y h K * - MJ -v i'- CD «y H 5^ -v T , ^ y 

[024] i^x «y h :^'J > h'N-v H * - h 'J -y -v :/t^^3i>T, ns. 

[0 2 5] m^-y v^y:f^*)f±iiitrc^y^mmfiHmWiic^^Lx\.-<^m^m^ff3 
ic -r ¥ ffi 0 T' 5 , ^ ^ . ^ 

[02 6]P'N7Kf->y:/<fct)i»ttiit/c^>^^nS*^iaaiaiii:«3!Pl/T«pi;^*4''L^t<:«S 

[0 2 7] i^*(7):/'jy^SHr'a]B'J^fTo/-ciit©feoSSAv^ia^^'D'li:^ip]ti:4 
i: e 7> % ifi ^ W ^ -r ¥ IB 0 T ife 5 o 

[0 2 8] y3'SB»c<kStBSIftO^ff:'?l^fi:4U^ca^i^*«^W»C7r>-r¥ffi0 

[??F^<Di«B^] , . o 

1 ^ y ^ V/' X -y h U > ^ ^ H . 2 y ^7 i/ 1 -y h y J :/ h K * - h U -y v , 3 

y^*^*, 4 ^V^'. 1 1 y ^ * - h U 7 i'". 1 2 ^ y ^J'lR^gB. 1 3 

^y<^«*&gP. 3 1 h U -y 3 2 4 1 -y F ^ -y :/ . 4 2 

>yK + -vy^. 8 1 h' :b- h V i^mmsa. 8 2 y K A - h 'J -y 

8 3 V yzfmmmm. 8 4 8 5 ss&«tp, 8 6 mmn. lo 20 

1 ^^mm. 102 a, 102b HfftSJn^s 103 7^)11^. 104 /X;l/-> 
-h, 104 a /X;!/. 105 Yy^^'jS^. 106 fy^«^$&i^> 112 RttB^lJ 
ffllgp. 1 1 7 Si|1»gP. 12 0a, 120b 121a. 121b. 121c X 

-f-y^^y^?. 122a. 122b. 122c 123 nj^ffiiit, 130. 1 

31. 132, 133, 134, 135. 136, 137. 140. 160, 170 « 
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